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URES IN 


A SIGNIFICANT “BEARING’’ 


BLEM: Guidance system in Terrier missile required miniature and instrument ball 
beaten that help reduce high cost of assembly and meet rigid reliability standards. 


N/D Sales Engineer, cooperating with the Iron Fireman Manufacturing 
Company, recommended the use of flanged instrument bearings in the gyro rotor and the 
outer gimbal positions. Result: Flanged bearings simplified both mountings and resulted in 
substantial assembly cost savings. Moreover, a ND miniature ball bearing ... similar to the 
bearing pictured between tweezer nibs ... is used in the gyro caging cam. It also has a vital 


“bearing” on the Terrier’s reliability and performance. 


Furthermore, numerous tests in New Departure’s R & D facilities proved the bearings to be 
capable of meeting all environmental demands before gyro production changes were made. 


If you would like Miniature/Instrument ball bearing application assistance, please invite 
the N/D Sales Engineer in your area to participate in your early design dis- 
cussions. He may point the way to assembly cost savings. Or, call or write Nf 


New Departure, Division of General Motors Corporation, Bristol, Connecticut. 


MINIATURE 


ON TERRIER GUIDANCE 
N/D MINIATURE AND INSTRUMENT BALL BEARINGS HELP SOLVE COST PROBLEM IN SUPERSONIC MISSILE 


Send for the New Departure 
Miniature and Instrument 
Ball Bearing Catalog and 
White Room Brochure today. 
Nrite to Department L. S. 
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INJECTION MOLDED — Produces parts that are absolute- 
ly flash free with a uniform density to give better service 
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38 Linear Springs in Series 
CLOSE TOLERANCES — Tolerances of +.002 are easily 
maintained giving the designer complete freedom and the 
user a better product. 


CUSTOM DESIGNED COMPOUNDS — Each compound is 
specifically designed in color or black out of synthetic, or- 
ganic or silicone polymers to match the requirements. 
TECHNICAL ASSISTANCE IN DESIGN — MR maintains a 
complete laboratory staffed with engineers who are at your 
service to solve design problems. 
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See how little difference can be noted between a nearly opaque original (left) and three 


fast, economical diazo copies (right 






More uses — 

No longer limited to copying just 
thin, translucent originals, recent 
Post progress in formulating super- 
fast diazo compounds has added a 
new dimension to diazotype repro- 
duction. 

A selection of new Post direct 
positive papers can now handle, at 
reasonable speeds, such problems 
as making prints from discolored 
originals, letterhead correspond- 
ence, or even from old prints them- 
selves—in short, from subjects con- 
sidered too opaque for conventional 
diazo copying. 

In drafting rooms, for example, 
this ability to reproduce from non- 
translucent originals provides a 
unique, low-cost way to copy pres- 
ent engineering forms that may be 
on inexpensive, semi-opaque, sul- 
phite paper. 



























More variety — 

The convenience and versatility 
of the whiteprinting process takes 
on new meaning with these impor- 
tant Post developments. Available 
in sheets and rolls as Super Veri- 
Blac (440-14) for semi-moist diazo 
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made with PosT Super Vapo Black Paper. 


New Super Diazo Papers 
Make Prints From Prints 


equipment, and as Super Vapo Blue 

206M-14) and Super Vapo Black 
208M-14) for dry, ammonia-process 
machines. 

One of the most impressive fea- 
tures of these Post Super Diazo Pa- 
pers is the extra speed in reproducing 
normal subjects, such as engineering 
tracings. There’s no sacrifice of shelf- 
life, image stability, development 
rate or clean backgrounds. The 
printing range is extremely wide. 


More economy — 

Cost is a key word in the consid- 
eration of any new product. Post 
Super Diazo Papers cost no more. 
Further, both large and small users 
will be quick to note that the combi- 
nation of speed and economy basic 
to these new diazotype papers 
make them practical for longer runs 

éven 50 copies—and, less expen- 
sive than other duplicating methods 
often selected for such quantities. 

Ask your POST dealer or write 
Frederick Post Company, 3650 North 
Avondale Avenue, Chicago 18, Illi- 
nois, for Super Diazo Facts. 
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FOR OUR READERS 





SOUNDING BOARD 


Reader-Service Cards 


I he April 24 1961 issue was the last one 


with the new fold-out reader-service cards and 


index. The May 9 


have carried the old-style tear-out cards 


1961 and subsequent ISSUCS 


Phere was much correspondence 


recommend 
ing a more convenient system and your magazine 
indicated that they spent some time in analysis 
of various means, culminating in the fold-out 


This was a wonderful change and I believe 


cards 
met with universal reader approval. It had mine 
at least 

It is a backward movement to go to the old 
stvle cards and it would seem that vou could re 


sume the fold-outs. | wouldn't think there is a 


need tor l 


further analysis. It has already been 


done recently 

Here's hoping we soon see the fold-outs again 
JOoUN W. Locan 

Calit 


Los Angeles 


© It's a matter of economics 


Credits 


On page 23 in the April 10 issue of Drsicn News 


there appears a line which is tvpical of the at 


titude which has prevented engineers from 


achieving their proper place in the professional 
life of our country. I quote The new pressure 
gage was designed by Wallace and Tiernan, Inc 


Belleville, N. J 


cations in physics, chemistry 


Look in the learned publi 
medicine and social 
sciences, and vou will find that advances in these 
made by individuals who are 


fields are given 


credit for their contributions. As long as the 
trade” publications (and the key word here is 
track in engineering give organizations the 
credit for the work of individual engineers, en 


gineering will be a “tra and all the 


hulla 


baloo about education, registration professional 
attitude and the like will be of no use in raising 
engineering to its place among the professions 
Morris WW 
Senior Engineer 
The Perkin-Elmer 


Norwalk, Conn 


LEEN 
Corp 


¢ But what about group efforts? 


Automotive Braking 


In your June 5 issue, an article on automotive 
braking states that the locked wheel acts as a 
fulcrum in a_=skid 

I had the 


acts as a fulcrum because it has greate1 


impression that the unlocked wheel 

resist 

ance to transverse forces, as well as greater brak 
Ing force 

NORMAN R. WILLIAMSEN, JR 

Westinghouse Bettis Atomics 

Pittsburgh, Pa 

© You're right, we slipped Qur automotive ex 


perts are wearing red faces 


Freedom of the Press 


Please accept my deepest gratitude for youn 


wonderful writing about the Freedom of the 
Press” 

Unfortunately most Americans will not agree 
with your views, but let us hope that a growing 
number of us will recognize the threat of Com 
Russian before—and 


Ttuibism Or Imperialism) 


without—a new Pearl Harbor 
L.. O. VARGADY 
Bausch &% Lomb, Ine 


Rochester, N.Y 


Flow Area Equations 


The method of calculating the flow area through 
an annulus as given by D. J. Lapera in his 
article Flow Area Equations for Rating Poppet 


Type Valve Capacity DrsIGN News 


January 30 
961, can be found in engineering references 


ASMI Vessel 


an approximation of the ai 


kor vears the soiler and Pressure 


Code has used 


a 
equation developed in Mr. Lapera’s paper to de 


termine the capacity rating of steam safety 
valves 


Although this 


to apply and is understood by engineers, | wish 


approximate method is easy 
to point out that it should be used with caution 
for these reasons 

! 


1. The frustum of a cone derivation gives the 


designer a false concept of the location, size 
and shape of the minimum or throat area 

2. The area error is on the side of danger 
Ihe error may be insignificant for lift) ratios 
lift divided by bore or seat diameter) less than 


0.10 but becomes appreciable at higher lift ratios 


orifice conditions may occun 


, Sharp-edgec 
where smooth wall approaches are indicated by 


the frustum method 


!. Transition position of lift common. t 
two individual area functions are not given ac 
curately by this method 


>. Many 


valve designs do not satisfy the 


relief 


requirement 


commercial safety valve and 


1 


a 2t sin 6 d,, given incorrectly 


as d t sin 2 @ d One or two 
transition positions of lift may occur within the 
lift range of the poppet 


6. Mathematical relations which limit the 
maximum lift position re area detemination are 
not evident in the frustum of a cone method 
7 Disparities of flow coefficients between in 
flow and out-flow cannot be analyzed success 
fully on the basis of the equations developed 
Principles of the Calculus of Variations give 


correct’ values and 


location of the flow area 


which has the shape of a catenoid. They are 
more difficult to apply than the frustum method 
but have none of the objections stated above 


Fauis, P.I 
Mich 


EUGENE K 


Port Huron 
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So Johnny Can't Write . . . 


A recent country-wide survey of about 450,000 high-school 
students showed that only one percent could write a five-min- 
ute theme without mistakes in English. The National Council 
of Teachers of English admits that a large proportion of English 
teachers is unqualified. College freshman courses in ‘‘Bonehead 
English’’ are the rule rather than the exception. 

So what else is new? This might be a natural reaction but 
hardly one which provides an answer. 

The art of writing clear and concise English is not something 
needed by the few. Rather it is a basic tool we all need. Writ- 
ing is one means of communication among people. Unless a 
person learns to write clearly and to the point—and with no 
obvious grammatical errors—he can expect to remain on the 
lower rungs. 

| have seen numerous instances of writing by graduate engi- 
neers which are totally unintelligible and full of errors in spell- 
ing, grammar and composition. More than a few of these were 
on application blanks for various positions. | expect my reac- 
tion to these was the same as that of any other person charged 
with hiring personnel. The applications went promptly into 
file 13. 

Why should it be necessary for large manufacturing concerns 
to hire technical writers? What is wrong with an educational 
system that allows an engineer to graduate without the ele- 
mentary knowledge needed to put his ideas on paper? 

| think the answer lies in our grade schools—not in our high 
schools or colleges. The art of writing clearly and correctly is 
so fundamental that it should be a prerequisite to graduation 
at all levels. Why, for instance, should the college be forced 
to accept freshman students who do not have this basic tool at 
their command? Remedial English in college is certainly not the 
answer. And for that matter, why should high schools graduate 
people who are incapable of putting three or four sentences 
together? 

It seems to me that the only logical answer to this disgrace- 
ful problem lies in more reading and more writing in the lower 
grades. Personally, | would much rather have my kids learn 
how to read and write than to learn how to sell PTA tickets. 
The teachers in our schools cannot do it alone. Home training 
is the real answer. What are you doing to help your children 
read and write? 


La . 


Executive Editor 
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where 
have the 


simple relays 


Many, of course, have disappeared 
along with the relatively simple jobs 
they were asked to perform. (A good 
telegraph relay * or pulse repeater today, 
for example, should not only be small but 
able to transfer its contacts on a milliwatt 
or so about 500 times a second for half a 
billion operations — and then be repair- 
able, adjustable and lovable besides.) But 
there are still plenty of naive, uncompli- 
cated loads around that ask only to be 
switched on and off, at reasonable inter- 
vals, by a device that doesn’t have so 
many parts and fancy thingamajigs that 
it may become temperamental and refuse 
to work without being coaxed. 


For such applications we are happy to say 
we have a paragon of ingeniously simple, 
fool-proof relay design. It won’t make the 
same confidence-inspiring noise as the 
classic above and it’s not for telegraphy, 
but you can see through its enclosure and 
watch its contacts surely open and close. 


The designer started with the — 


r 


familiar enclosure and octal plug- 
in base and then developed the 
relay accordingly (with UL re- 
quirements in mind); he didn’t 


* Plug Coctal, that is) for Sigma Series 72 relay 


z T CL WA DW oo 7? —— i ie 
€ » JL tt J 2 | 


> aw Deb Ses eb eb 
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just take an existing relay and tack 
on a new base and enclosure. As a re- 
sult, the parts make the best use of the 
volume (1°%6" square x 26" high) and are 
big, simple, rugged and few in number. 
The base is specifically designed to carry 
the 10 amp. loads the relay will switch. 


The relay is designated “Series 46” and 
intended for general purpose, heavy - duty 
DPDT switching on AC or DC inputs. 
Rated DC loads are 5 amps at 28 volts, 
1 amp. at 120 volts; AC, 1200 volt- 
amperes per pole with 240-volt and 10- 
amp. maximums. Life ranges from 10 
million operations with 1-amp. loads to 
half a million with 10-amp. loads. The 
relay can be as sensitive as 200 milliwatts 


DC, or 0.2 v-a AC. 


We’ve looked at what else is available for 

the same modest price and the “46” specs 

give us considerable hope. If your prob- 

lem has been the right specs but the wrong 
price, or vice-versa, perhaps 
you'd like the 46 AC and DC 
bulletins. In the meantime, always 
remember: You can be sure if it’s 
Sigma, it’s simple. 


\ LP Ss , Ne oe 4 
{ t ’ rr < 


53 PEARL ST., SO. BRAINTREE 85, MASS. 
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Analog Computer Solves Mechanism Probiem on Tape Transport Recorder 


Edward W. 


\n analog computer encourages the engineer to de 


pend more on analysis and less on empiricism (cut 


and try) in his design work. It also encourages the 


engineer to fully instrument the device for testing 
after it is built. This leads to a more complete 
knowledge of how the mechanism actually operates. 

In an analog computer, mathematical operations 
ire performed by building block components: op 
erational amplifiers, potentiometers, function gen 
erators, multipliers and passive electrical networks 
\ central patch bay connects the functional units. 
Potentiometers set coefficients. 

In this application, the transport mechanism of 
the Ampex AR 400 Recorder was simulated on a 
Donner Scientific Model 3100 Analog Computer 
Analysis started with a mechanical schematic of the 
mechanism. Equations of motions were written. The 
problem was set up according to block diagrams 
which simulated the equations of motion. Computer 
time was scaled to magnify real time by 100, permit 
ting the recording of solutions on an available strip 
chart recorder. Results of the computer solutions 


were compared with the actual machine. 
Mechanism Analyzed 


\ torsion spring couples two tape reels. Since the 
radius of the reel hub is large in comparison to the 
outside tape radius for a full reel, the reel-turn dif 
ferential in transferring the tape from one reel to 
another is small. The torsion spring absorbs this 
differential and maintains tension in the tape sys 
tem. The energy stored in the spring accelerates the 
take-up reel in removing the tape supplied by the 
capstan. Initially the spring is wound to a maximum 
with one reel full and the other empty. The num 
ber of turns lost in removing the reel differential 
reaches a maximum at the mid-reel position. When 
the transfer is completed, the spring is rewound to 
1 maximum. The svstem reiurns to the full-empty 
reel condition. 

\ capstan and pinch roller drive the tape from 


one reel to the other When the pitch roller is ac 


tuated, an approximate step function change in tape 


velocity results \ “shock-loop arm,” normally 
spring loaded to center, allows fast acceleration of 
the tape. It keeps the tension force in the tape with 
in the friction drive limit of the pinch roller. The 


irm is used because the supply reel inertia does not 


















































Time, milliseconds 


FORM OF STEP 


“on” to “off” position immediately. 


¢ MECHANISM FOR TAPE TRANS- 
PORT SYSTEM. With actuator ener- 
gized, pinch roller provides friction 
force against rotating capstan to move 
tape from supply reel on right to take- 
up reel on left. Brake releases simul- 
taneously. Arm moves to right for dis- 
tance A, to prevent excessive tape ten- 
sion T, as tape accelerates and to con- 


sume slack loop I 


Tape brake 


allow high-tape acceleration with reasonable tape 
tension. The arm also removes the take-up loop, 
allowing greater time for the take-up reel to accel- 


erate without spillin of the tape. 


1g 

\ brake stops tape motion when the pinch roller 
is disengaged. 

When the actuator brake system is de-energized, 
the pinch roller immediately drops out, and the 
brake engages three millisec later, causing the tape 
to stop. A coasting period of three millisec is there- 


fore available. 
Desired Solutions 


Two modes of operation were investigated: Step 
input and programmed input. 

For each of these modes, three reel conditions 
were investigated. They were: 

Condition 1. Full supply reel, empty take-up reel. 

Condition 2. Empty supply reel, full take-up reel. 


Condition 3. Both reels half full. 
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a MECHANISM OF TAPE TRANSPORT with test in- 
*strumentation. Synchro-control transmitter is mounted on 
shock-loop arm and energized with 400-cps power. Con- 
tinuous-rotation potentiometers are mounted on each reel 


and energized with 3v d-c. 
>. 


ANALOG COMPUTER used for simulation of mechanism 
design problem. Patch board for wiring problem is at upper 
right of control panel. Fifteen potentiometers set initial con- 
ditions. Three-position lever switches allow selection of ampli- 


fier mode of operation for initial conditions. 


For actual design purposes, eight values were re 
quired as a function of time, for each of the six 
combinations of operating mode and reel condition. 

For simplicity, consider only the condition with 


actuator on, brake off and step input. The following 


1] equations completely determine the 1] unknown 


Gusasoses: A. c. i. Las Bas Ess 2, Vz, % 


O 
— Condition O 0.1 

) 3 

~ 

Eat MA + BA K,A when L, 


and L, - 


MA + BA K,A when L, 0 and L, - 


MA + BA K,A when L, 0 and L, - 


MA + BA K,A when L, 0 and L, 


(0, — 6.) K,] when L, - 


6.) K,|] when L, > 0 


I,R, when L, - 


) K,] when L, 


when L,. 0 
when L, 0 
when L, = 0 
when L, = 0 


(Continued on next page) 
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@ BLOCK DIAGRAM for analog computer simulation of 
tape handler dynamics. Block diagram represents equa- 
tions SI through S6. 





SYMBOLS 


MUL TI-VALUED REEL CONDITIONS 
UNITS 1 2 








O° << <a AA 
=> © fu -.-@ © 


a 





Distance traveled by the shock—loop arm 

Damping constant of shock—loop arm ns 

Tape motion at the point indicated in Fig. 1 
Inertia of the supply reel 

Inertia of the take—up reel 

Spring constant of the shock—loop arm 

Spring constant of the reel spring 

Spring constant of the tape, supply or take~—up side 
Tape loop on supply reel side 

Tape loop on take—up reel side 

Mass of shock—loop arm 

Dynamic friction coefficient 

Radius of supply reel tape pack 

Radius of take—up reel tape pack 

Tape tension between the capstan’ and record head 
Tape tension on the supply reel side 

Tape tension on the take—up reel side 
“Capstan surface velocity 

Tangential velocity of the supply reel tape pack 
Tangential velocity of the take—up reel tape pack 
Angular change, supply reel 

Angular change, take—up reel 


initial torque in the reel spring 





ft 
0.046 Ib-sec/ft 
ft 
slug—ft? 
slug—ft? 
15 Ib/ ft 
(2.1) (1079) Ib—ft/radius 
72 lb/ft 
ft 
ft 
(7.75) (10-9) slug 
0.1 (brake released) 


(3.53) (10-4) | (4.33) (10-4) 
(5.26) (10-4) | (4,33) (10-4) 


(5.26) (10-4) 
(3.53) (10-4) 


2.5 ft/sec 
ft/sec 
ft/sec 
radius 
radius 


!b—ft 0.221 0.221 

















Color indicates design items required as function of time for solution. 


Gray indicates fixed parameters. 











WE TAKE THE PULSE OF BEARINGS ON TAPE 
TO MAKE THEM EVEN BETTER! 


19 TAPE-RECORD THE “HEARTBEAT” 
OF BEARING METALS UNDER LOAD, 
WE USE THIS SPECIAL FRICTION AND 


WEAR TESTER. (left) The result is 
highly accurate data on the behavior of 
bearing-metal surfaces, invaluable in our 
fundamental research into friction. By 
means of this instrument, we’re able to 
correlate, more closely than ever before, 
specific alloy compositions with their 
degree of the “stick-slip” phenomenon 
(in which one surface sliding over an- 
other slides .. . stops... . slides . . . stops 

. and so on) which accompanies un- 
lubricated sliding action. We can also 
determine accurately the compatibility 
of bearing materials with shaft metals in 
lubricated systems . . . showing us which 
metal or alloy is most likely to be superior 
for a given bearing application. In short, 
this Friction Tester is a fundamental 
research tool which gives us positive 
answers to difficult bearing problems, 
faster than ever before. 


ee | 4 5 ; 
streoryrevinrearm” 


ONE REASON WHY F-M SLEEVE BEARINGS 

and other F-M products give you the finest 

possible performance — this and the other 

unusual precision equipment used by 

Federal-Mogul research. You'll find F-M 

sleeve bearings used in turbines, engines, 

and countless other types of power trans- 

mission equipment . . . F-M precision thrust 

washers in pumps, automotive engines and 

transmissions, motors... F-M formed bush- 

ings in refrigeration compressors, electric 

motors . .. and low-cost F-M 

Sm parser) ae teed There’s much valuable data in our Design Guides on sleeve bearings, thrust washers, and bushings: 
alae : and in our brochure on spacers. For your copies, write Federal-Mogul Division, Federal-Mogul-Bower 

These are just a few examples. Bearings, Inc., 11055 Shoemaker, Detroit 13, Michigan. 


sleeve bearings DIVISION OF 
TRE §=FEDERAL-MOGUL-BOWER 
thrust washers BEARINGS, INC. 
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Computer Solution 


[he computer was set up as shown in the block 
diagram. A reduced system of equations was used in 
which the variables T,, V,, V, do not appear. These 
were readily derived by multiplying T., #,, and 6,, 
respectively, by a suitable constant (see equations 
1, 4 and 5). The simulation equations are numbered 


Si, SZ, etc. 


Equations: 


MA 
J.9. 
S3. JO 
S4. 
S5 
S6. 


Input: 


9 

nnmnmmninn (tSASIaROe te) 
1 + 0001s 

Initial Conditions: 


, fi—-4@, — R, 
— 1076, (0) B sume : 
° K, K,R, 





1076. (0) = — 10? 1+ oo — Be 
ma K, K,R, 


The one-millisec rise time of tape velocity at the 
capstan was simulated by exponential rise of one- 
millisec time constant. The latter was easier to simu- 
late on the compute and the computer solutions 


of the two systems were indistinguishable. 


1.0 radius ———> 


— 


0 0.05 0.1 sec 


COMPUTER SOLUTION on chart paper for step input with 
actuator on brake off. Upper curve represents arm motion 
(A) of 0.08 ft in 0.11 sec. Lower curve shows take-up reel 


angel (@,) of 0.54 radians at 0.11 sec. 
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OSCILLOSCOPE TRACE of actual transport behavior for 
same condition as computer solution. At @.11 sec, reel of ac- 
tual recorder has turned through smaller angle than that of 
simulated machine. Recorder arm has moved greater distance 
than simulated arm. Difference may be noted by observing 
two reel displacement traces. Simulation reel begins to move 
at t = 0, while recorder reel is stationary for about 40 milli- 
sec. Friction at reel probably accounts for discrepancy. This 
factor also could have been added to computer setup. 


Computer Solution 
Compared with Actual Results 


Ihe oscillation superimposed on the shock-loop 
arm motion in the computer solution is absent from 
the actual mechanism. Natural frequency of the sub- 
system is about 44 cps. The subsystem is composed of 
the shock-loop arm, its spring and the two lengths 
of tape. The negiected inertias of the small idlers 
and the coulomb friction in various bearings could 
easily account for the absence. Analog compute 
simulations could have been retined to include these 
effects or their equivalent. 

\ direct comparison of results shows a fair con 
respondence between the computer solution and the 
actual mechanism except for the above-mentioned 


oscillation. 
Conclusions 


\n analog computer can produce results which 
match the performance of the real device with suf- 
ficient accuracy for most engineering work. Equa 
tions describing the performance of a mechanism 
generally may be written by any graduate engineer. 
The resulting system of equations is not soluble in a 
reasonable length of time except in trivial cases. The 
equations may be set up on the computer in less 
than a day. The computer may be set to produce 
solutions in real time, “‘slow-motion” or “‘speeded 
up’, as desired. Each variable in the simulation may 


be read against time or against any other variable. 


Technical information for this special report was provided by 


B. M. Brenner, Staff Engineer, Product Deve lopment, Ampex 


Corp., Redwood City, Calif., and Beverly Paxson Taskett, 


Computer Applications Engineer, Donner Scientific Co., Con 
cord, Calif 
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3 quick ways to put 
load-bearing threads in 
thin material... permanently! 


FLEXLOC Self-Locking Clinch Nuts 


Designed for thin-section materials up to Rockwell 
C20 hardness. Incorporating the time-proven 
FLexLoc self-locking feature, they are specially 
valuable where equipment must be disassembled 
periodically. Installed by roll-over clinch method 
with SPS punch and dolly tips.* Sizes #4 through 
Ye inch in cadmium-plated steel (serviceable to 
550°F), stainless steel (to 800°F), brass and alumi- 
num (to 250°F). Also microsizes—#0 to #4—in 
same materials. Locking torque and vibration re- 
quirements meet or exceed MIL-N-25027. 

*Recommended installation tools available as standard products. 
Dolly tips for flush mounted clinch nuts also available. 


SPS Swage Nuts 


The simple, economical solution to the problem of 
getting sufficient load-bearing threads in thin ma- 
terial. Installed from one side, they mount flush— 
without use of special tools and without distortion 
or discoloration of parts. Suitable for materials to 
Rockwell C25 (this includes mild steels). Good 
torque-out and push-out values assured by positive 
displacement of metal into retaining groove. Sizes 
#2 through 4 inch in cadmium-plated steel. 
Serviceable to 550°F. 


SPS Self-Locking Swage Nuts 


Provide flush mounted, self-locking thread element 
which combines excellent performance with light 
weight. Installed from one side—with SPS dolly tip 
—in materials up to Rockwell C27. Push-out and 
torque-out values, as well as locking torque and 
vibration requirements, meet or exceed MIL-N-25027. 
Sizes #2 through 4 inch in cadmium-plated steel. 
Serviceable to 550°F. 


where reliability replaces probability 


These SPS 160,000 psi clinch and swage nuts are designed expressly to 
provide one-piece, all-metal thread wells in thin-section materials of 
.020 inches and more. Installed with one pressure stroke, they become a 
permanent, vibration-proof part of your product. No more loose nuts to 
handle; no need to hold nuts with a wrench while tightening screws. 
Result: faster, more economical assembly, particularly where it would be 
awkward to position and hold ordinary nuts. And these same benefits 
apply to later disassembly and reassembly in the field. 






































SPS alone offers you this range of one-piece nuts designed specifically for 
fastening in thin-section materials. And SPS offers them from stock— 
available for fast delivery through your SPS distributor. Individual bul- 
letins are available on each of these special-purpose SPS nuts— Bulletins 
#2275 (clinch nuts), #2447 (swage nuts), #2701 (self-locking swage nuts). 
For copies, write Standard Pressed Steel Co., INDUSTRIAL FASTENER 
Division, SPS, JENKINTOWN 6, PENNSYLVANIA. 
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Unequal Sun Wheels Control Slow Feed of Cutting Blades 





Celestino O. Lubatti, Italian Editor 
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99T Drive gear 
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End spring 























Eccentric crank 


Variable-pitch pulley 








Slider 


PLANETARY PINION (20 teeth) revolves with varying speed 
about constant-speed drive gear (99 teeth) and transfers mo- 
tion to driven gear (100 teeth). Main sheave and drive gear 
are keyed to cutter head rotating with constant speed of 454 





rpm. Planetary pinion case is driven by main sheave via 





variable-pitch pulley permitting 504 to 579 rpm. Resulting 





speed of central shaft is infinitely variable within 454.5 to 





4155.25 rpm. Claw clutch connects axial pieces forming cen- 
g 











Cutter head Claw clutch Worms "Sliding piece 


A= 


SECTION C-C 






Clamp-plate slit 


Blade 


Friction block 








SECTION B-B 


slow differential motion to two 


shaft 
worms. These rotate six intermediate shafts (three for each 


tral and transfers 
worm) driving blade-control lead screws. Threaded sleeves on 
lead screws thrust blades outward against grinding wheels 
(not shown) for resharpening. Jutting rate is established by 
variable-pitch pulley to maintain satisfactory cutting efficien- 
cy with minimum blade wear. When one or more blades are 
worn down to minimum width, threaded sleeve contacts end 





Clamp plate 
Pe 


SECTION A-A 


Threaded sleeve 












Blade 


~~ Lead screw 


“Utne 
TIASS“X 









End bushing 












Intermediate shaft 


Helical gear 


bushing of lead screw and stops gear train. Rotating worm 
relative to worn-out blade thrusts sliding part of central shaft 
against miniature switch for automatic motor cutoff and 
claw-clutch release. End spring produces clutching pressure. 
Pin-guided slider is shifted inwardly by eccentric crank to 
throw lead-screw drive wheels out of engagement. Knobs on 
lead screws permit manual retraction of threaded sleeves for 


blade replacement and/or adjustment. 








1961 
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Mouth-opening indicator 


ie 
Variable-pitch 
pulley 


Vacuum conveyor 


\ variable speed planetary pinion meshes simul 
taneously with two sun gears of equal diameten 
by one tooth. The epicyclic train 


but ditlerent 


permits exceptional speed reduction without 
complexity of the driving system. Adjustable re- 
volving motion of the planetary pinion varies the 
differential speed within 0.5 to 1.25 rpm. The in 
finitely variable drive performs gradual expan- 
sion of blades in a tobacco cutter tor automatic 
resharpening of cutting edges. 

Negligible difference in circular pitch, caused 
by unequal number of teeth of the sun gear, al 
lows meshing of planetary spur pinion without 
compromising efficiency. The 99-tooth driving 
gear is keyed to the rotating cutter head; the 100 
tooth driven gear is on a central shaft actuating 
the blades. A variable-pitch pulley revolves the 
planetary pinion case with an adjustable speed 
which is always higher than the drive gear speed. 
The resulting relative motion causes rotation of 
pinion about its axis and differential motion of 
driven gear. 

Worms on the central shaft rotate helical gears, 
providing additional speed reduction. Lead screws 
expand blades against grinding wheels with a 
variable rate of 1.18 to 2.95 mm (0.0465 to 0.116 
inch) per hour. Combined action of centrifugal 
blocks 


clamp-plate slits. Pin-guided slider releases lead 


force and _ friction holds blades within 


screws for manual reset or replacement of blades. 
Adjustable opening of feed mouth varies feed cut 


thickness. The machine is produced by S.A.S.1.B., 
Scipione Innocenti SpA, Bologna, Italy. 
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“Dividohm” 


' 
t 


MIL-R-19365C WVWVWV— 


me Pe rae Re 


Adjustable Resistors 


MII 5C—This revised specification 
covers power-type, wire-wound, adjustable resistors from | to 
15,000 ohms inclusive. Resistance tolerance is specified as + 5% 
for all eight power ratings which are listed at right. The maxi- 
mum continuous operating temperature is 350°C (Char. V). 

MIL-R-19365C resistors are the tubular type with single- 
layer windings and lug-type terminals—two fixed and one 
adjustable. 

Ohmite can supply all eight adjustable resistors to meet every 
requirement of MIL-R-19365C. Higher resistances using smaller 
wire sizes are available, also, to meet the performance require- 
ments of this new MIL specification. 

Write for Military Catalog 50B—the ‘“‘Easy Way” to Order 
MIL Resistors. 


OHMITE MANUFACTURING COMPANY OHMITE 


3616 Howard Street, Skokie, Illinois 


Offering you complete availability of these MIL 
resistors so quickly is another indication of 
Ohmite’s ability and desire to give industry the 
finest, most advanced resistance products with the 
best of service. 
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Ed Schrader 


(B.S. — M.E., University of California) 


covers 


e California 
Oregon 
Washington 
Idaho 
Nevada 
Utah 


Arizona 


Before digging out story details, Schrader gathers important 
background information. 


Ed insists on getting information for his articles first-hand... 
all Design News Regional Editors do! 


Ed is always on the move in search of new Design Ideas. 

It's his job to find them, to select pertinent facts, drawings and 
background material ... and then to report them accurately 

and concisely to you, the Design News Reader. 


Of course, many of his leads come by phone or letter from 
men like yourself. These he follows up in person. 


Do you have an interesting Design Idea now past the 
preliminary design stage? If so, contact Edward W. Schrader, 
Western Editor, Design News, 6399 Wilshire Blivd., 

Los Angeles 48, Calif., Olive 3-9720. 

He’ll be glad to discuss a possible article with you. 


Engineer-editor Schrader gets the heart of Design Idea with 
men who made the news. 


IDEAS ...MBECHANICAL 


Grooved Ceramic Ring | 


Victor W. Wigotsky, Eastern Editor 


A grooved ceramic ring provides gas sheath stabi- 
lization in a plasma flame cutter. The ring causes 
the gas to form a vortex which constricts and 
guides a high-power arc across a 2-inch gap. De- 
sign converts a relatively diffuse plasma jet into 
a precise cutting torch. 

Normally, plasma torches, for operations other 
than cutting, use a nontransferred arc which 
strikes from negative electrode to positive nozzle. 
In the cutter, the arc is transferred from the elec- 
trode to the positive workpiece. 

Gas sheath stabilization provides precise con- 
urSl of arc transfer to assure its proper direction 
through the torch orifice. Mixtures of nitrogen- 
hydrogen or argon-hydrogen are fed into the arc 
region through the grooved ring. The ring causes 
the gas to swirl and surround the arc so that it 
centers on the flat electrode. Leaving the torch 
at high velocity, the plasma stream continues to 
remain constricted until it strikes the workpiece, 
thus producing a narrow kerf or cut. 

The new plasma flame cutter is designed and 
manufactured by Thermal Dynamics Corp., Leb- 
anon, N.H. 





PLASMA FLAME SYSTEM is integrated package. Control 
console automatically regulates power, gas and cooling 
water. Pushbutton starting and stopping of torch and 
torch motion device are operated through remote-control 
switches. Electric power is supplied from d-c_ rectifier 
power sources through water-cooled leads, which also 
provide cooling for torch, electrode and cutting tips. 
Straight-line, shape, stack and bevel cutting, as well as 
piercing, can be done with unit. 
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| SOUTHWEST 
‘Stabilizes Plasma Cutter's Arc ee an 


R 


Electrode holder Water-cooled flat 


electrode Plasma gas and arc 


@ "A SELF- ALIGNING 
BEARINGS 








\— Direction of cut 











~ Positive electrical 


Replaceable 
connection 


copper nozzle 


Plasma 


gas inlet Z ROD END 
We TYPES 


Negative electrical 
connection and water inlet 
/ PATENTED U.S.A. 
All World Rights Reserved 

















REDESIGN 


PLAIN TYPES 


CHARACTERISTICS 


REDESIGN uses grooved ceramic ring and flat electrode ment High current density d-c arc, constricted and stabilized 
: ANALYSIS RECOMMENDED USE 


(patent pending). Swirling gas produces low pressure core. by gas sheath, strikes from electrode tip to workpiece. Plasma 
accomplished aerodynamically with resulting gas and arc then strike workpiece and transfer high-intensity 
heat (up to 60,000F) for rapid cutting. Gas velocity washes 


: For types operating under high 
Stainless Stee! Ball temperature (800-1200 


Positioning is ¢ 
and Race degrees F.). 


vortex which automatically centers arc in middle of nozzle 


Chrome Alloy Steel For types operating under 
Sail and Reco high radial ultimate loads 
(3000-893,000 Ibs.). 


and eliminates precise centering tolerances. Water-cooled, away molten metal. 
consumable copper nozzles are O-ring-sealed for easy replace- 


For types operating under 
normal loads with minimum 
friction requirements. 


Bronze Race and 
Chrome Stee! Ball 





‘Dyflon''® Plastic For types operating under 

Alloy Inserts. CRES rotational, high radial loads 
Ball and Race. and long cycle life 

Chrome Alloy Steels. where lubrication is impossible. 


Whi WMMMM«M ALE Water-cooled 


BDD’DM. WY, ane 


LOZZZ7 Plasma flame 














Thousands in use. Backed by years of service 
life. Wide variety of Plain Types in bore sizes 
3/16” to 6” Dia. Our engineers welcome an 
opportunity of studying individual require- 
ments and prescribing a type or types which 
will serve under your demanding conditions. 
Southwest can design special types to fit indi- 
vidual specifications. Write for Engineering 
Manual No. 551. Address Dept. DN-61 








= ‘ 
. WSS ANAS vw ~~ NONTRANSFERRED ARC, in 
AANANARRRES . 4 - ee : “ 
SSS Soldered previous design, normally is used 


ANN; G/ 
WE >>> Vl copper nozzle . Betas ; ' 
WZ LLL. DLL. Ld Z in plasma flame torches for 











Electric arc spraying, heating and other ap- 
plications. Arc then is contained 
within torch and strikes from 

Water outlet electrode to cooled nozzle. Point- 
PREVIOUS DESIGN ed electrode must be centered 

precisely to avoid concentrated 

Plasma gas inlet arc spot and rapid nozzle abla- 
tion. Axial position of electrode 


is critical to prevent short, con- 


SOUTHWEST PRODUCTS CO. 


latina centrated arc at low gas flows 
1705 SO. MOUNTAIN AVE., MONROVIA, CALIFORNIA 


used. 




















i 
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YES SIR... THATS CUSTOM CONTROL! 





| 
a 


Control laboratory determines compound best 
suited to your need. 


It takes more than machines to 
turn out a consistent, uniform batch 
of oil seals That’s why IPC 
started the highly critical “custom 
control system.” 

After engineering and lab analy- 
sis a specific recommendation of 


OIL SEALS 
PACKINGS 
PRECISION MOLDING / 


Engineering Test Laboratory check final design... 
establish tolerance limits for production. 


manufacture is made for your oil 
seal. Critical tolerance levels are 
established to guide the many 
Quality Control people who will 
follow your parts as they move 
through our plants. At any time, 
our QC department can halt pro- 


“QC,"’ Quality Control technicians are located 
throughout the plants to examine your parts as 
they're being made. 


duction if they find variances in 
manufacture. 

Result? . . . Uniformity . . . the 
assurance that IPC is controlling 
quality for you. 

We would be happy to show 
you this model system at work. 


Custom designed for your application 


INTERNATIONAL PACKINGS <0: 02%4t10% 


IPC 


Bristol, New Hampshire 
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IDEAS... MECHANICAL 


Toggle-Action Conveyors: 


E. J. Stefanides, Central States Editor 


\ farm implement for spreading pelleted and 
granular fertilizer is designed with vibrating 
hopper bottoms for conveying material to the 
valve ports. Vibrating hopper bottoms assure a 
constant flow of material through the ports and 
prevent packing or caking of the material in the 
hopper. 

I'wo vibrating bottoms or shaker pans are 
used, one for each of the valve ports which con 
trol the flow of material. They are located in the 
bottom of the hopper on either side of a partial 
partition at the center of the hopper bottom. 

Wide-swath spreading of the fertilizer material 
is achieved by two power-driven, centrifugal 
action spreader fans, gravity-fed by two large 
valve ports. These fans cast the material in over- 
lapping semicircles behind the machine. 

One of the problems in a machine of this type 
is maintaining an effective supply of material 
over the valve ports, particularly when the hop- 
per supply is running low. The problem is solved 
by two mechanically driven shaker pans which 
convey the material from the center of the hop- 
per and heap it above the valve ports. Shaker- 
pan mechanisms are driven off the drive sheave 
which transmits PTO power to the spreader fans. 

A toggle-mechanism is driven from a crank pin 
on the sheave with a long radius centering link, 
which restricts motion of the toggle pin. This 
arrangement provides two complete cycles of the 


shaker 
shaft since a feed-stroke takes place each time 


pans for each revolution of the drive 


the toggle goes over center. The hopper or shake 
pans consist of hanger-mounted, neoprene 
covered plates which are joined to the sloping 
sides of the hopper by a neoprene gasket ce- 
mented in place around the perimeter of the 
plate. To assure precise functioning, simple ad- 
justments are provided for varying the length of 
the drive arm, the relative length of the shaker 
arm links and the location of the center about 
which the centering link rotates. 

Other adjusiments are provided on the spread- 
er itself to control the rate and actual placement 
of the material. These include a plate which 
varies the effective port size of the valves, and 
a radial adjustment of the hopper discharge into 
the fan. 

The Brod-Kastor fertilizer spreader is designed 


and manufactured by Belt Corp., Orient, Ohio. 
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The M ost Respected Builders 
of Industrial.M achinery 


‘Provide Improved Flow in Spreader use \[ CV ¢ ]} INDEX DRIVES 


Valvecontrolhandle 





FERTILIZER SPREADER is towed behind tractor and 
driven off tractor PTO. Spreading is accomplished by cen- 
VIEW OF UNIT from PTO end showing PTO double uni- trifugal action through two power-driven spreader fans fed 
ports. Unit is capable of spreading at And the proof is in the performance of these highly special- 
provides on-off control of valves which permits unit to be speeds up to 9 mph and at rates up to 19,000 Ib per hour (de- ized units by Melvina Can Company of Maspeth, New York 
i ff aie sl th ion Oe , — enna. eaien 4 catieche GU tx vtie and Bartelt Engineering Company of Rockford, Illinois. No 
oe 2S ee ee — pending on material), in swaths approximately — settling for second best here, when only the finest will do. 
Little wonder that builders of industrial machines to the 
most critical tolerances naturally turn to (cM) Index 
Drives . . . the vital quality component! 


versal connection and draw-bar connection. Curved lever by large-diameter 


SPREADER FANS are driven off PTO shaft by simple 
V-belt arrangement. 


SHAKER PANS are driven off drive pulley by adjustable 
drive arm mounted on pulley crank pin. Drive arm ac- 
tuates toggle pin which causes shaker pans (hopper bot- 
toms) to move outward as toggle goes over center. Shaker 
~ Double universal pans move on inverted hangers, are connected to hopper 
joint to PTO sides by rubber gasket. Centering links restrict motion of 
toggle pin to control shaker-pan action. This results in a a 
Here’s why: 
1. accuracy of index to .001” 
on 6” radius. 
2. pre-loaded cam followers 
provide zero backlash. 


Hopper ( , : 
y . exclusive machine ground 
; cam track for smoother, 


slightly greater motion of right-hand pan. 


jerk-free operation. 

. consistent accuracy with- 
in .001” from centerline 
to centerline in the input 
and output shafts. 


(x Mg] , with 30 years of service to 
American industry, delivers index 
drives that out-perform, out-last and 
out-do the rest. Here is the one line 
of index drives that does the job 
you want donel 





Partial partition 


i 


Neoprene gasket 
ch 


Ci ie ay zai lini , = . 
MOG SU Morea ys y tee De EL AE ELE VY AO Nh LEME OS sie : Complete and informative literature and 
‘Sb, fas Ws 7? — ‘ Wi, A engineering data available upon request. 
i as Ug / — a 0 mn] 1 43 ote Send for it today. 
ic. \> an F 
ie ee REET SY 5 Exclusive territories available for experienced 
B) SURI EY, representatives. Write for details. 
’ ie Ly ' a 
re COMMERCIAL 


Drive arm 
CAM & AGHA [cMe) 


1931 




















455 N. Artesian Ave. @ Chicago 12, Ill. 


Drive pulley 
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New Precision ‘‘0’’ Ring Development 


Cracks A Service Barrier 


Two new Precision Compounds’, both gamma radiation resistant 
to maximum total dosage of 1 x 10° roentgens, open up new hori- 
zons of sealing in nuclear systems. They cover a wide range of 
fluid applications. This major scientific development extends 
Precision leadership in the development and production of “O” 
rings. 

The quality of all Precision “O” Rings, whether produced for 
nuclear service or standard industrial use, is a matter of recog- 
nition and record. In your product, that quality protects the high 
performance standards you set for it . . . preserves reliability and 
reputation. Be sure you have the right “O” ring for your product, 
made from the right compound by specifying Precision. Call for 
the services of a Precision engineer today. 


* Complete engineering data on these new compounds — 1387 and 4387 - available on request. 


Ask for bulletin in No. 5041 


®recision Rubber Products Corporation 
"O” Ring and Dyna-seal Specialists 


IDEAS...MECHANICAL 


Ball Screws Locate | 


Robert L. Candlish, Detroit Editor 


A small electric motor drives a ball-screw unit 
to positively position drill heads that are moved 
by hydraulic cylinders in a large multi-axis tape- 
controlled machine for automatically drilling 
holes in structural steel members. 

The drilling machine, plus integrated handling 
conveyors, was designed to handle large beams 
and columns. It takes the place of the layout, 
space punching, reaming and radial drilling op- 
erations previously required. The unit locates 


DRILLING MACHINE IS EQUIPPED with automatic 
conveyors for raw and finished work plus feed conveyor 
transporting work through drill. Factory cranes handle 
loading and unloading of these “run-in” and “run-out” 
storage conveyors. Machine operator has pushbutton con- 
trol of storage conveyor to load and unload automatic feed 
conveyor. Feed conveyor travels 600 ipm for wide hole 
spacing or 60 ipm for close spacing. Creep speed is 12 ipm 
for final stop accuracy. 


the beam under the drill heads in axial or “A” 
position and then positions drill heads to simul- 
taneously produce holes in the upper and lower 
flange and the web sections. Motion of beam and 
drill spindle to new positions is simultaneous on 
completion of each operation. Beam is clamped 
and drill heads are locked in place during drill- 
ing. 

The numerically controlled drilling machine 
for structural steel components was designed and 
built by Walter P. Hill, Inc., Detroit, Mich., for 
the R. C. Mahon Co. of Detroit. The numerical 
positioning control system used is a General Elec 


tric Mark IV using Burroughs Corp. punched 


Dept. 6, Oakridge Drive, Dayton 17, Ohio Canadian plant at: Ste. Thérése de Blainville, Québec =paper tape input. 
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Console and tape data input station 





J 
Carriage positioning chain drive 


\ 


Control carriage 


Beam contact finger 
Fluid coupling , 


‘Selsyn 


“A” POSITIONING OF BEAM is by motorized conveyor 
rolls supplying transport energy and by “A” control carriage 
for position sensing and control. Beam and control car- 
riage are advanced together by chain drive from motor to 
both carriage and conveyor rolls. Fractional-motor drive 
through fluid coupling on carriage tends to move carriage 
counter to beam movement to insure positive contact of car- 
riage and beam regardless of slippage between beam and 


conveyor rolls. “Selsyn” pinion on carriage rolls on fixed 
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BALL SCREW ASSEMBLY 





Horizontal spindle 





MACHINE MAY BE CONTROLLED by tape, dial or man- 


ually. Dial control permits accurate positioning and drilling 
of holes not programmed in tape. Manual control permits 
jogging drill forward or reverse outside of drill cycle. Ma- 
chine capacity permits automatic handling of column 4 by 4 
by 80 ft long. Six-inch standard beams are minimum. size 
handled. Repeatable accuracy is 0.005 inch for beam posi- 
tioning and 0.0005 inch for drill heads. Maximum drill size 
is 142 inches dia. 


Horizontal motion €yl) 


~ ¥ Ball screw 


Vertical spindle dri 
| rive morors 


Vertical 
motion 


€y!) 





fe “A” MOTION 
\ 0 


rack beside conveyor to sense “A” position. Drill heads are 
positioned similarly on all axes by hydraulic cylinder sup- 
plying energy, motorized lead screw supplying control and 
“Selsyn” pickup feedback unit sensing position. Hydraulic 
cylinder exerts constant force on drill head but cannot move 
it because of locked lead screw. Motor rotation of lead screw 
as directed by “Selsyn” sensing unlocks system, permitting 
heads to move. Constant hydraulic force takes up backlash 
in locked system. 


Model 0406 
(1/12 hp) 


Model 0211 
(1/6 hp) 


Model 0321 
(1/4 hp) 


Model 0521 
(1/3 hp) 


For O.E.M.and lab use 
—specify compact, INTEGRAL-MOTOR 


GAST VACUUM PUMPS 


To save space ... and reduce weight 
and mounting costs—use Gast Integral- 
Motor-Pump Models! For vacuum use 
—or fitted as air compressors—four sizes 
offer capacities from 4 to 3.8 cfm. 

For completely oil-free air, Models 0406 
and 0211 are available with oil-less con- 
struction (optional). Lubricated Models 
0321 and 0521 have fan cooling. Vacuum 
ranges to 28” Hg, pressures to 25 psig. 
Rotary-vane design is positive in dis- 
placement, quiet and long-lived. That’s 
why engineers specify Gast Air Pumps 
as components for air sampling, indus- 
trial and laboratory instruments; print- 
ing, packaging and vending machines. 


To acquaint yourself with other advantages, 
write for Bulletins V-P-356, 


SEE CATALOG IN SWEET'S PRODUCT DESIGN FILE & A.S.M.E. CATALOG 


AIR MOTORS + VACUUM PUMPS + COMPRESSORS 


@ CAST i ssuractueine core 


O. BOX 117-G, BENTON HARBOR, MICHIGAN 
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NEED QUALITY-DESIGNED ———rer 
SEATS? naan wnere 











AVAILABLE 


This new and improved design provides either a single-revolu 
tion clutch or a half-revolution clutch, cam disengaged, spring 
engaged. Long life, repeated disengagement under full torque ES 
load creates imperceptible wear compared with a popular 
type single revolution clutch presently on the market 

Ihe clutch locks itself into engagement and out of engage 
SECTION A-A 
ment, but it is readily shiftable through the control means 
It is suitable for starting and stopping a revolving shaft em 
ployed in various machines such as punch presses, automatic 
machine tools and automatic assembly machines. A consider 
able amount of development work has been done and draw 
ings ready for production can be furnished. Patent license 
available. Write IM 518, Idea Mart, Design News, 3375 S. Ban- 


nock, Englewood, Colo 


@ If your product calls for a seat, investigate Milsco. 
You'll find your best answer through our design engineers. 
No matter what your requirements may be or how difficult 
the project, our complete engineering-production facilities 
can give you high-volume quantities or custom-engineered 
seating .. . all quality-designed! 


= 


a, 
( 





————" 


ROAD KING CRUSADER PIONEER COMMANDER 
In adidtion to some of our “standard” seats illustrated eliminates the scrap 


above and below, Milsco has earned the reputation of being The part shown isa magnet body for an electro- 
the leader in developing special seats for specified applica- magnetic clutch. Because of the required 
tions. Learn how our abilities and facilities can go to work magnetic properties, uniform wall density is 
for you. These and many other advantages are described : highly critical. Previously, therefore, it was 
in our individual catalog pages. Write for your copies necessary to machine the entire part. The 
TODAY, or consult a Milsco representative. Amplexologist, however, designed it to be 
produced as a finished, precision powder metal 
part which requires no machining; and through 
advanced density control held specified mag- 


( ) \ 

We « J . 
as ( | ; netic properties, even in the counterbore. 
iw) = \ fg Approximate saving, 94%. 


UTILITY PEERLESS MONARCH BANTAM 


DIVISION 
Your Best Buy...In Qua/ity Seating gg 4 CHRYSLER 
. CORPORATION ~~ 
DETROIT 31, MICHIGAN 


MILSCO MANUFACTURING COMPANY 
2748 North 33rd St., Milwaukee, Wis. 


(1) Have representative [J Send literature on 
call. seat checked. 


NAME — 4 SEND FOR THE SECRET @] ENGINEERING MANUAL @® NEW BEARING STOCK LIST 

COMPANY € 45 pages of technical information: How 20 pages. 1066 standard sizes of Oilite self- 
OF THE biahar 

to determine correct applications for lubricating bearings— bearing material. 


= = AMPLEXOLOGI/ST’S SUCCESS powder metal parts, bearings, filters. Selection guide, engineering data. 


CITY ZONE STATE 


Circle 14 on Reader-Service Card for more information Circle 15 on Reader-Service Card for more information 


16 DESIGN NEWS—JULY 7 196 





Ideas described in this department are in various 
stages of development and may be at any point from 


“initial concept’’ to ‘“‘patented’’. 


DESIRED 


New Products 


We are located approximately 10 miles outside Boston and 
are interested in new product possibilities which have good 
potential for adequate return and fulfilling needs of available 
plant facilities 

Our interest is in any proprietary items which can be made 
out of ferrous or nonferrous materials and which require ma 
chining and or assembly. Items may be electromechanical o1 
mechanical 

We have the experience and facilities for doing precision 
machine work in our machine shop, as well as assembly. Dis 
play area is available to assist our expanding sales organiza 
tion if we can acquire the right products to meet our needs 
and existing operations. Write IM 500, Idea Mart, DEsIGN 


News, 3375 S. Bannock, Englewood, Colo 


AVAILABLE 


Automatic Shutoff Valve 


This valve is designed to reduce possibility of explosion, fire 
from ignited gases and similar situations which could occur if 
service pressure is cut off and later resumed 

The valve has a valve seat larger than the diaphragm area 
so the pressure will keep the valve closed until opened man 
ually. When the valve is open, the diaphragm seats against a 
seal seat in case a leak should develop in the diaphragm 

The valve remains open in operation until the service pres 


sure is shut off, in which case the weight attached to the 


Lift to restore service 


Diaphragm 





Au 
SS 


valve disc and diaphragm closes the valve automatically 
When the service pressure is resumed, the pressure will hold 
the valve seated until the valve is lifted or opened manually 
Where the pressure is too great to lift the valve directly off 
the valve seat, a wire-type lever is provided. Write IM 519 
Idea Mart, DesiGN News, 3375 S. Bannock, Englewood, Colo 
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SPECIFY 
LEECE-NEVILLE 
(MOTORS 
FOR QUALITY, 
RUGGED 
DESIGN, 
Re) (emai as 


ECONOMY AND RUGGED STRENGTH—Mode! 6D Shaded Pole. 6 Pole 
—1050 rpm—1/12 to 1/4 hp. Quiet, smooth running power... ideal for 
air conditioning, refrigeration and heating service. 


LeEcE-NEVILLE now offers you a complete line of shaded pole and 
permanent split capacitor motors—basic units adapted to your speci- 
fications, or special motors custom engineered to your requirements 
—with horsepower ratings from 1/150 to 1/2 hp. All L-N motors are 
capable of meeting U.L. and C.S.A. application tests. Leece-Neville 
has more than 50 years of experience manufacturing motors and other 
electrical equipment, and modern facilities assure not only top 
quality, but also delivery to your schedules and lead times. For full 
information, just mail the coupon at right. 


Mode! No. 2A 
ma 
fan 

wer 


Pole 
2 


Model No. 4C 

haded Pole f 
far Taste lich: 
mail blower 


Mode! No. 40 
haded Pole for 


Model No. 6C 
Permanent Split 
Capacitor for 

re ” 


Mode! No. 6E 
Permanent St 
OF Tey- loth cols 
room air 


PY =Y of <2 
| | PP 


SINCE 1909 


! 
| 
| 
l 
_ 
* 
! 
| 
| 
| 
J 


The Leece-Neville Company, Dept. DN-7 
Georgia Division, Gainesville, Georgia 


Please forward details on your shaded 
pole and permanent split capacitor 
motors. 

CE ll 

Company 

Address 

City : Zone State 


Type of product 


pom 
ee 





HIGH SPEEDS? 
HIGH TEMPERATURES? 
CHEMICAL CORROSION? scamsononaran sareasity sense 


FOR MECHANICAL APPLICATIONS 


For bearings, seals, blade and Request 

7 ] C 1g #60 

similar sliding or rotating parts, OUTSTANDING PROPERTIES OF PUREBON — “ 

’ , . , “¢ or see weet 8 

try PUREBON ... particularly if 1. Self-lubricating 5. Readily machinable Product 

you hare a I roblem involt ing 2. Chemically inert 6. Moldable to size Design File 
high : pee ds ...high 3. Stable at high temperatures 7. Low cost, where 
4. Light in weight moldablie to size 


tem pe ratures ...ofr 


chemical corrosion, 


450 Halil Avenue « Ok Merve: Ponnerindaba 


Circle 17 on Reader-Service Card for more information 


PATENTS 


Torque Wrench 


British Patent 856,136; Norman H. Ellsey, M.H.H. Engi- 


neering Co., Ltd., Bramley, Guildford, Surrey, England 
g g 


[his adjustable torque wrench uses a simple ball 
clutch which connects the driving outer casing 
with a driven rotatable inner housing. A large 
spring-loaded ball contacts three small steel balls 
in radial slots at the base of the housing. Three 
cam grooves machined in a fixed collar are po 
sitioned opposite the slots. While the balls are 
partly in the grooves,. rotation of the casing 
transmits drive to the housing. The grooves have 
a steep angle on the driving side and a gradual 
slope on the other side. This arrangement per- 
mits the tool to ratchet in reverse direction by 
giving it a one-third turn. 

When torque is applied to the casing, the balls 
projecting from the slots drive the housing and 
the integral spindle. Spring thrust acting through 
the large ball maintains the smaller balls in 
driving contact until limiting torque is exceeded. 
The smaller balls then overrun the grooves 
against the spring-loaded large ball and the 
clutch slips. 
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Fixed collar 
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The following list compiled from recent issues of the 
Patent Gazette gives you increased coverage of new 
patents whose details may be useful to product and 
machine designers. Copies may be obtained from the 
U. S$. Commissioner of Patents, Washington, D. C. The 


price is 25c¢ each. 











FLEXIBLE DRIVE-SHAFT ASSEMBLY 
l § Patent 2,982,117; Oscar M 
Doak Aircraft Co., Inc., 


Erpenstein, asstgnor 


Torrance, Calif 


POWER-TRANSMISSION MECHANISM 


U' S Patent 2,982,156; Daniel F McGill, Portland, Ore 


ATOMIZING PUMP 


Uo S Patent 2,982,215; William E Baker, Toledo, Ohio 


DUAL NUTATING DISC APPARATUS 
l S Patent Ball, es 


Thompson Ramo Wooldridge, Inc., Clei 


assigno? lo 


Ohio 


kugene I 


€ land, 


HYDRAULIC OSCILLATOR 
US Patent Hugo A 


ternational Business Machines Corp., Neu 


2 982,262: Panissidi, assignor to In 


York, \ ) 


SIGNAL STORAGE AND ACTUATING SYSTEM 
US Patent 2,982,292; Sterling T 


Carbide ( Or. IN. T 


Martin, assignor to Union 


FLOW-CONTROL DEVICE 
Wilbur F. Jackson and John W 


Robertshaw-Fulton 


t S Patent 2,982,300; 
Wright, assignors to 


Richmond, Va. 


AIR-LINE LUBRICATOR 
lt’ S Patent 2,982,376; Paul A 


soll Rand Co Ne u 


Lincoln, assignor to Inger 


York, N. Y. 


FLUID-MIXING VALVES 
U' S Patent Jack Witherspoon, i. 


Robe 


> > 77 
2,9782,4/6; assignor te 


rishaw-Fulton Controls Co., Richmond, Va 


SAFETY REEL 
U S Patent 2,982,492; James FI 


tec Industries, Inc 


Sptelman, assignor to Aero 


, Conn 


SHOCK AND VIBRATION ISOLATOR 
tS Patent Loren Ff 
Lear, inc., Calif., and 
Syosset, N. y 


2,982,510; Curriston, 


Albert de 


assignor fo 


Santa Monica, Boer, 


PRESSURE-OPERATED CONTROL VALVE 
US Patent 2,982,511; Douglas M. Connor, Watchung, N. | 


TEMPERATURE-COMPENSATED LIQUID-SPRING 
DEVICE 
u § 


Patent 2,982,537; Rollin’ D 


Houdaille 


>, 
Rumsey, 


Buffalo, N. ¥ 


assignor lo 


Industries, Inc., 
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Controls Co., 








Exclusive 
design features 
include: 


Gates Super HC Drives permit power 
increase of 20hp in less drive space 


narrower, require less metal and are nearly 
33% lighter weight. Drive cost for each ma- 


The Daffin Feedmobile is a well-designed, 
efficient feed mill on wheels made by Daffin 
Manufacturing Co. of Lancaster, Pennsyl- 
vania. Originally, all the power for grinding, 
mixing and blending was transmitted by con- 
ventional V-belt drives. 

Early in 1960, the machine was redesigned 
to obtain the competitive advantages that 
result through use of Gates Super HC High 
Capacity V-Belt Drives. 

An Official of the company, John Skinner, 
Jr., says: ““The Gates Super HC Drives let us 
increase the output of the diesel power plant 
from about 100 HP to 120 HP without re- 
ducing the original safety factor. Sheaves are 
narrower and are about 80 pounds lighter, 
reducing the overhang load on bearings, in- 
creasing bearing life. Guards are 4 inches 


The Gates Rubber Company, 


Gates 


Circle 18 on 


chine has been cut 7 or 8%. 

He says further: ‘The Gates High Capacity 
Drives have greatly strengthened one of our 
most important selling points—the fact that 
‘there is far less down-time with a Daffin.’”’ 

Manufacturers everywhere have standard- 
ized upon the Gates Super HC V-Belt Drive 
—the first and most advanced high capacity 
drive. It is your best assurance that your 
power transmission unit will not soon be- 
come obsolete. 


The Gates Fieldman located near you is a 
drive design expert. Contact him for techni- 
cal information and assistance in designing 
Gates High Capacity V-Belt Drives. 


Denver, Colorado 


V-Belt Drives 


Reader-Service Card for more information 





precisely engineered 
arched top, con- 
cave sidewalls, Flex- 
Weave cover, super 
strength tensile 
construction. 


Gates Super HC 
Drive saves space, 
weight and money 


Building 

the future 

on 50 years of 
progress. 








UNDERWRITERS’ 
LISTED 


CHICAGO ACE 
et enone weeny 


t 


No. 4925 


Here is the only line of locks listed by Underwriters’ 
Laboratories. The unique ACE Locks provide the 
maximum in mechanical security. Over 80,000 key- 
ing combin2''ons are possible so that you may have 
your own factory-registered tumbler set-up. For 
technical details on models available for various ap- 
plications, write for Switch Lock Bulletin UB 501. 





Cc 


2038 N. Racine Avenue * Chicago 14, Illinois 








Circle 19 on Reader-Service Card for more information 
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BLECTRICAL 


Capacitive Pickup Monitors Ultrasonic Vibrations 


Victor W. Wigotsky, Eastern Editor 


Metallic shielding cover 


Mounting bar 


Pickup plate 


Ceramic transducer 


Transformer 


FEEDBACK SIGNAL must be in proper phase relationship 
to tip of transducer and have sufficient amplitude above 
noise region. Mechanical system must follow vibration of 20 
ke and displacement of two- to five-thousandths of an inch. 
Impedance transformer amplifies small mechanical motions 
of transducer to larger motions for drilling. Design of pickup 
permits placement at point of transducer to produce optimum 
electrical signal. D-C voltage is impressed across plates of 
capacitive pickup. Varying d-c signal is created with ampli- 


Fixed capacitor plate (pickup) 


Insulation 
Metal ground plate 


SS 


Insulated plate 


Complaint decoupling 


Nodal ring 


tude and phase, as ground plate position changes because of 
vibrations. Amplitude reaches peak and phase approaches 
that at tool tip as resonance is approached. This signal is 
fed through amplifier to phase discriminator, where it is 
compared to reference signal. Resultant signal, depending on 
phase of pickup signal, causes reactance tube oscillator to 
change its frequency until it delivers signal in phase with 
pickup signal. In this way, generator continuously follows 
transducer’s resonance. 
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Ultrasonic drill 


Generator. 


DRILL cuts any hard or brittle material to precision tol 
erances. Unit can perform many other cutting functions 
as well as drilling. Pickup device and feedback circuit per- 
mit tuning generator with transducer at setup. Entire sys- 
tem then remains in tune throughout drilling operation. 


An ultrasonic drill uses a capaciltive-type pickup 
The pick 


up provides a feedback signal to the RF genera 


to function as a “vibration monitor’. 
tor to keep the transducer at its resonant fre- 
quency during drilling. 

\ major problem in ultrasonic drilling is the 
desirability that the energy source follow the 


resonant electromechanical 


frequency of the 
transducer. Significant loss in power results if 
the transducer’s vibration frequency does not 
stay in tune with the driving generator. The 
pickup and feedback circuit automatically ad 
justs generator frequency equivalent to the fre- 
quency shift of the transducer’s vibrations. 

The capacitive pickup operates on the varia- 
tion in distance, with vibration changes, between 
a moving plate at ground potential and a plate 
fixed to the nodal point of the piezoelectric ce 
ramic transducer. During drilling, the pickup 
senses the motion of the tool tip. Signals result 
ing from changes in transducer motion then are 
fed to an electronic circuit. Generator frequency 
is adjusted until it delivers a signal which agrees 
in phase with the pickup signal. The generator 
thus always follows the resonance of the trans 
ducer to keep the unit at optimum performance. 

An insulating plate, fixed to the movable 
ground plate, is bonded to the transducer. This 
provides isolation from the high RF voltage at 
the rear of the transducer and also permits the 
desired capacitive effect resulting from the vibra- 
tions. The capacitor’s fixed plate is mounted at 
a point of no motion (nodal point) so that it is 
not subject to acceleration, and thus does not 
load the transducer. 

The Model D-101A Glennite ultrasonic drill 
was designed by Gulton Industries, Inc., Metuch 


en, IN... 
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HEXCEL 
HONEYCOMB 
ABSORBS 

9 G’s 

FOR 
ASTRONAUT 


When Freedom VIL opened its parachutes 
after re-entry, Hexcel crushable alumi- 
num honeycomb absorbed 9 g’s decelera- 
tion force. to help bring the first U. S. 
astronaut safely back to earth. 

Use of erushable honeycomb for con- 
trol of forces on decelerating objects is 
now being applied to such varied tasks as 
packaging fragile items, providing im- 
pact-limiting linkages in landing gear 
structures and cushioning the impact of 
air-dropped supplies. 


The Problem 

Instances requiring impact energy ab- 
sorption are generally typified by low 
tolerable deceleration rates for the struc- 
ture or its contents, high impact velocities, 
and small maximum allowable stopping 
distances. Such absorbers as mechanical 
springs, sponge or solid rubber, foams, 
cork, and wadding generally exhibit 
spring characteristics, in that the force 
transmitted through these absorbers to 
the object being stopped increases con- 
tinuously through the distance in which 
the absorbers contract. In addition, many 
of these materials do not absorb energy, 
but merely store it for release as rebound 
energy. : 

If an absorber could exert a relatively 
constant non-rebound force throughout 
the entire stopping distance, that distance 
could be shortened, or alternately, the 
maximum force acting on the object in 
the same stopping distance could be ma- 
terially reduced. 


INFORMATION REQUES 


Send to Hexcel Products Inc., Dept. D-7 
2332 Fourth Street, Berkeley 10, California. 


NAME____ 


TITLE 
COMPANY_ 
STREET 


CITY 








/ 
CUSHIONING ~ 


REPLACEABLE SECTION 
CONTOURED TO 
INDIVIDUAL PILOT— 





\\I 
\ cRUSHABLE ALUMINUM 
HONEYCOMB 





Advantages of Honeycomb 
Honeycomb core materials tend to follow 
such a constant force curve, as shown in 
Figure l. 
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DISTANCE 
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The initial peak on the curve represents 
the point at which compressive failure 
begins. This peak can be lowered by pre- 
stressing the core to produce slight initial 
compressive failure. When subjected to 
further or subsequent loading, the pre- 
stressed core proceeds immediately to 
carry the crushing load, as shown by the 
dashed line curve in Figure 1. 

Figure 2 illustrates the appearance of 
aluminum honeycomb core before and 
after compressive failure. 


By designing a honeycomb core assem- 
bly with a specified cell depth this con- 
stant force can be applied over a prede- 
termined stopping distance. 


Available Materials 

These principles apply to aluminum and 
paper honeycomb, and most similar 
honeycomb core materials fabricated 
from ductile metals and fabrics. Figure 3 
indicates the general range of energy ab- 
sorption capacity available in aluminum 
and paper materials. 

35 


30 SPECIFIC ENERGY ABSORPTION 


ENERGY ABSORBED—FT.-LBS./CU. IN 








- 5 6 7 
HONEYCOMB DENSITY—LBS./CU. FT 
These capacities can be further in- 
creased by filling the cells with various 
foamed materials. 


Optimum Solution 


The choice of materials by the designer 
will depend upon the particular require- 
ments of the application. But it seems ap- 
parent that the utilization of honeycomb 
offers the optimum solution—in terms of 
weight and volumetric eficiency—to 
many types of energy absorption prob- 
lems. 

If you would like further information 
on the uses of honeycomb for energy ab- 
sorption or other applications, consult 
Sweet's Product Design catalog or com- 
plete the information request at left. 


HEXxXC EL propvucts INC. 


Stronger, lightweight materials for industry 

Executive Offices: 2332 Fourth St., Berkeley 10, Calif. 

Plants: Berkeley, Oakland, El Segundo, Calif.; Havre de Grace, Md. 

Sales Offices: Inglewood, Calif.; Fort Worth, Texas; Chicago, Ill.; 
New York, N.Y.; Havre de Grace, Md. 











Circle number on Reader Service card 


Fractional-Horsepower Brakes 301 


Utilize Nylon to Solve Noise Problem 


Noisy operation of brakes caused by backlash shock-absorbing effect that prevents slight 


between splines of a steel shaft and steel vibrations from producing noise. Nylon’s 


brake disc has been solved with bonded fi- wear and abrasion resistance also preserves 


, j , » . r , » 7 a) 
bers, laminates, various synthetics and nylon the disc’s fit by preventing wear between dis« 


et. WS “ * « The , 
Electromagnet~ Discs stamped from “Polypenco” nylon strip and shaft splines. The brake maintains accu 


Friction eliminate the problems of noise, wear and fab rate position, prevents drift and employs a sin 
ands rication. Tight fit and resilience of nylon pro gle disc faced on each side with a friction 


Coil spring f an vide quiet running during 700,000 test cycles band. The 3-inch disc, with a splined hole in 


Nylon a (a Nylon’s resilience has a sound-damping and 
brake disc j } revolves freely between two brake shoes 


the center, is mounted on a splined shaft and 


@¢ NYLON BRAKE DISC provides quiet running which are retained by electromagnets. When 


and accurate fit in fractional-horsepower brake. the current stops, electromagnets release 
Brakes are used on automated rotating office files. brake shoes. Coil springs in the cores of the 
Disc is mounted on splined steel shaft, rotates electromagnets advance the brake’ shoes 
freely between two brake shoes. Electromagnets re- ; 
against the brake disc almost instantly, 


tain brake shoes until current is shut off, when coil 
arresting motion of the disc and shaft. 


2120 Fairmont Ave., Read- 


Splined shaft \ springs advance shoes against disc. Nylon provides 


ie . ° » ° ° ) . ’ 
\ ct tight fit between disc and shaft splines and insures Polymer ¢ Orp., 


Brakeshoes ~~ =— accurate positioning of files. ing, Pa. 


Electromechanical Linear Actuator 302 Miniature 


Employs Induction Principles to Deliver Uniform Stroke Pressure Transducer 


LINEAR ACTUATOR SPECIFICATIONS 


RATED VOLTAGE CONTINUOUS DUTY STANDARD STROKE 
(Three-phase unless HOLDING FORCE Designed for airborne applica 
otherwise specified) tions involving the precise electri 

220 ~60 1.2 Ib 0 to 3.0 inches Mm cal measurement of fluid and gas 
110 — 60 single phase 1.0 Ib 0 to 4.0 inches AD pressures from 0 to 50 psi, Model 
220 —60 1.5 Ib 0 to 4.5 inches 179 transducer maintains a pres 
440 —60 1.5 Ib 0 to 4.5 inches :, sure measurement accuracy of 
220 —60 2.0 Ib 0 to 6.0 inches 
440 — 60 2.0 Ib 0 to 6.0 inches 


0.25 percent over a wide tempera 
ture range. The stainless-steel 
The “Polynoid” linear actuator provides housing permits measurements of most fluids and gases 
reliable and easily controlled motion at including such corrosive substances as red fuming nitric 
low installed cost. The unit contains acid, liquid oxygen, peroxides, alkalies and, with slight 
only one moving part — the rod—and can instrument modification, even fluorine. Four precision 
be used to hold under load at any posl- strain vaves are bonded to a one-piece, “Ni-Span-C” 
tion or provide reciprocating motion. proving ring to form the Wheatstone bridge measuring 


Stroke is up to 6 inches with standard element. Dual metal diaphragms separate the pressure 








units and is virtually unlimited in engi- cavity from the electrical measuring chamber. Applica- 
neered products. The device* produces tion of three times the rated full-scale pressure will not 
uniform output force throughout its damage the instrument nor necessitate recalibration. It 
stroke in either direction Output force can be used with either a constant-voltage or constant- 
is directly proportional to input power current system. 

Skinner Precision Industries, Inc., Taber Instrument Corp., 107 Goundry St., North Tona 
New Britain, Conn wanda, N.Y 


Housing 
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400-PSI 
Miniature Regulator 


Delivers Secondary Pressures 
Of 5 to 125 PSI 


Primary pressures up to 400 psi can be regulated 
to 5-125 psi secondary pressures with this com 
pact component. The pneumatic unit delivers up 
to 8O cfm at 100 psi with 200-psi inlet pressure 
Maximum operating temperature is 200K. Model 
2017 has a gave port and Model 2018 is without a 
gave port. The “Banti-Reg” measures only 2-1/4 
inches high and 1-7/16 inches wide. Both models 
are standard with I/4-inch NPT inlet and outlet, 
but 1/S-inch NPT connections are available. ¢ on 
structed of all brass with a ne oprene diaphragm 
the device will safely handle gases and fluids 
Wilkerson Corp., 1649 W. Manstield, Enel 


wood ( olo 





Air vent 


XS 








“Adjusting screw 


BOEING 707 het Sstratoliners 
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Ia use LION Quarter-turn FASTENERS 





law The demands of today’s air- One-quarter turn locks the Fastener . . . one-quarter 

fe borne requirements are met turn opens it. Six head styles and two sizes available. 
: by Lion Quarter-turn Fas- Lion Aviation Fasteners meet MIL-F-5591A (ASG) 
teners. They are accepted as requirements and are CAA approved. 
standard throughout the aircraft industry. They are com- 
pletely reliable . . . stand up under the most rugged con- WRITE TODAY FOR FREE COPY OF 
ditions of shear, vibration and tension. SOUTHCO FASTENER HANDBOOK 
Smooth positive action is assured by the swaged- Contains complete engineering data on 


nose stud on Lion Quarter-turn Fasteners. There are no Lion Quarter-turn Fasteners and many | 
other special Fasteners. Write to: 


milled sections, inserts or cross pins; no potential points SOUTHCO DIVISION, South Chester | 
of failure. No wire spring is required to hold the Fas- poe gees 233 Industrial Mighway, 


tener in locked position. 




































































WITH AIR ON, adjusting screw is turned until needle 


on air-gage points to pressure setting desired. As air is FA Ss T — Be Ee ee & 


used, it is drawn from outlet port and from under dia- 
phragm. Spring pressure of diaphragm becomes greater one of the 
than air pressure under diaphragm. This forces dia- 
phragm down, also forcing down valve stem. Inlet air 
pressure (primary pressure) is unregulated and is backed 
up against valve’s seat assembly. This admits unregu- 
lated air pressure to flow through to outlet port and to 
under side of diaphragm. MISSILES CIVILIAN MILITARY COMMERCIAL 


Circle 21 on Reader-Service Card for 
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MECHANICAL E BALCRAN 
MAKES fer 


Twist Drills /\\ THE BEST! 


New- 
Best quality, fine grain cast iron. Rim Small Diam. > 
and handles polished to high luster. “Fastrol”’ 
Handles are revolving, solid or omitted. 


FROM EAST COAST \ } | Available in standard sizes 4” to 12” 


dia. with plating, broaching or other 


TO WEST COAST < | machining to your specification. 
ACME pvistrisutors 2 se 
MACHINE HANDLES 
ARE READY TO SERVE YoU ; Revolving handles turn on HARDENED 
. § steel spindle with permanent graphite 


grease lubrication permitting FASTER, / / NEW- 
EASIER adjustment by user. Machined Conical- 


 * — from quality BAR STEEL ground and j ® Shaped 
os ' POLISHED to a smooth, high luster. J Handle 








WRITE FOR FREE CATALOG AND PRICE LISTS TODAY! 


AMPLE STOCK FOR POWER TRANSMISSION piiienas 
Acme Distributors always maintain a large stock of roller Tool INC. 
chains and sprockets, neatly packaged in convenient cartons Division 


plainly marked for easy handling, identification and shipping. 14 DISNEY ST. © CINCINNATI 9, OHIO. © U.S.A. 


All standard size roller chains, sprockets and flexible couplings, 
are stocked to give you immediate service. Circle 23 on Reader-Service Card for more information 














UINILET NAITO, 


Your Acme Distributor is always ready and willing to do all 
he can to improve the efficiency of your operation and prevent MANIFOLD MOUNTING 
unnecessary slow-downs by keeping a full line of chains, OF VERSA SERIES “A” SOLENOID VALVES 


sprockets and other power transmission items on hand at 
all times. solid-carbide and carbide- 


Thirteen high-speed steel, 


tipped drills added to this 


IMMEDIATE DELIVERY line represent a total of more 


than 550 different sizes 
Your Acme Distributor is willing and ready to give you fast, available. Among the new 
prompt action at all times. Whether it’s delivery, service or drills now listed are: solid: 
advice, you'll find him a dependable and helpful man to do 
business with. 








carbide drills in fractional 
wire and letter sizes (115 
sizes); combined drills and 


countersinks (16 sizes); drill 


For ample stock, efficient service and blanks (137 sizes); carbide- 
top speed on Power Transmission tipped drills, straight and 
Products, contact your Acme Indus- taper shank in fractional, 
trial Distributor today! 


wire and letter sizes (210 
sizes); carbide-tipped core 


drills (33 sizes) and drills for 
roe hard | . ps @ Now...You can mount an unlimited number of Versa Series 
4 ee vardened steels (44 sizes). “A" Solenoid Valves as one integrated unit with these new 
. Cham . rs é a ae Versa Co-Ordinate Assemblies. These assemblies make pos- 
Write Dept. 14-Z s All drills are standards . sible simplicity of design in both Hydraulic and Pneumatic 
for new ill. 100 page cata- , operation, because only one inlet is required to feed the 
log with engineering section. and are available from stock entire line of valves. Additional blocks can be added at any 
hr } tad ; “Ten oe time and blocks with and without ad- 
through industrial distrib- justable built-in bleed controls can be 
used together in one unit. @ Combined 


é he ad | 
= utors. with Versa Series ‘A’ Valves these Co- Vay ££ <> ZB 
RELIABLE CHAIN DRIVES FOR ALL INDUSTRIES Ordinaies orovide the moet flexinta and y Fes & 
. American Twist Drill Co.. reliable Multiple Solenoid Valve Assem- 
ROLLER CHAINS, SPROCKETS, CONVEYOR CHAINS, FLEXIBLE blies in the Control Valve field. Write 
: < : : 1 Ch; for Bulletin # 960. VERSA PRODUCTS COMPANY, INC. 
COUPLINGS, ATTACHMENTS. (S 1 and Standard 14301 W. Chicago Blvd., De- , ' 
Fonposion re sii & 150 Coolidge Ave., Englewood, N. J. 


MASSACHUSETTS troit 28. Mich. 
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Dual-Purpose Shaft Extensions 


Designed to extend working length of like-sized 
shafts, precision units may be used also as adapt- 
ers to standardize shafts of unlike diameters. Ma- 
chined from 303 stainless steel, with clear passi- 
vated finish, in 1/8-, 3/16-, or 1/4-inch shaft sizes, 
extensions are furnished with same size male and 
female ends or in any combination of these sizes. 
Overall length of extension is 1-5/8 inches, pro- 
viding for one full inch of usable shaft surface. All 
diameters are concentric to 0.0005 inch. 

Pic Design Corp., 477 Atlantic Ave., East Rock- 
Ee ¢ 


away, L. 


Offset Handles 





When mounted on a panel, these handles extend 
1-1/2 inches and are offset at a 45-deg angle. This 
offset feature permits functional efficiency within 
limited space restrictions. Handles are 1/4 inch in 
dia and are either brass or aluminum. Size is 4 by 
1-1/2 inches. Part numbers are 1254 (brass) and 
1255 (aluminum). Brass rod is per ASTMB-121, 
Alloy 4 with black oxide finish or light polish and 
0.0005-inch nickel plate. Aluminum is 2011-T3 
rod, per QQ-A-365, Comp. A, Temper T3 with 
black anodize, per MIL-F-14072 or a micro-etched 
semifrost finish. Mounting threads are No. 8-32 
NF-2B. 

Cambridge Theimionic Corp., 445 Concord 
Ave., Cambridge 38, Mass. 
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What's News 


TV Backings 








in Plastics... 


Vaporizers 








Radio Cabinets 





Yours with new E€scon 125 molding grade polypropylene! 


Household appliances, radio cabinets 
and TV backings take full advantage 
of the remarkable properties of Escon 
125 polypropylene. This outstanding 
new grade is designed to maximize 
performance for long periods at high 
temperatures. Exceptional perform- 
ance is achieved through a special 
LTHA (Long Term Heat Aging) sta- 
bilization system developed by Enjay 
research affiliates. 

Escon 125 offers oxidative stability 
PR 


NE' 


that, in carefully conducted labora- 
tory tests against other commercially 
available grades of polypropylene de- 
signed for this type of service, out- 
performed all others tested. Specimens 
of Escon 125 withstood almost three 
months of oxidative aging at 300°F; 
specimens exposed to 250° F have shown 
no signs of failure after seven months. 

Melt index is 5.5 at 230°C. No 
changes are required in equipment, 
processing conditions or coloring tech- 


CHEMISTRY 


ENJAY CHEMICAL COMPANY 


A DIVISION OF HUMBLE OIL & REFINING COMPANY 


niques from those used with gen- 
eral purpose molding grades. For 
test samples and typical proper- 
ties of new Escon 125, write to 
Enjay, 15 West 51st Street, New 
York 19, New York. 


PLASTICS 
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THE VIKING “GEAR-WITHIN-A-GEAR" PUMPING PRINCIPLE helps engineers solve 

Je range of pumping problems throughout the world. In the petroleum 

11 processing, food processing, meat packing, road building and 

er industries, VIKING PUMPS handle liquids and semi-solids efficiently 

cost. And VIKINGS pump liquids ranging from thin, liquefied gas to 

viscous tars. Originated 50 years ago, the VIKING pumping principle has 

been adapted so successfully to so many applications that VIKING is now the 
largest exclusive rotary pump manufacturer in the world. 

You men who specify and buy rotary pumps, can select from a complete size 
range of VIKING PUMPS, from '/, to 1050 G.P.M. in over 850 catalogued models 
ind thousands of special designs. If you have a pumping problem, tell us . 
and ask for catalog 61S) 

VIKING PUMP COMPANY, Cedar Falls, lowa, U.S.A. In Canada, it’s “‘Roto- 
King’ Pumps. See Our 


Catalog in Sweet's Product Design File 


GEARED TO HANDLE PUMPING PROBLEMS ——— 
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and Shims 


The operctor no longer needs 
three hands to put the components 
together 
Applications on which one tube 
1s radiused or saddled to fit over 
another are sometimes difficult to 
preform with a washer or shim 
The stiffness of the washer may 
ho a the radiused member away 
from the other tubes. By curving 
washer to the curvature of the 
the problem is minimized 
rving a shim permits snapping 


> shim onto the tube. 


Write for FREE 
20 page“PREFORM 
BRAZING HAND- 
BOOK 


LUCAS-MILHAUPT Engineering (1. 


5051 South Lake Drive, Cudahy, Wisconsin 
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MECHANICAL 


High-Pressure 
Hose Fitting 308 


a 
I 
i 


< - 
| 
: 

A detachable, reusable fit- 
ting for high-pressure hose 
assemblies is designed es- 
pecially for industrial mar- 
kets, such as construction 
equipment and heavy auto- 
mated machinery. The fit- 
ting is recommended for a 
wide range of high-pressure 
hydraulic and pneumatic ap- 
plications, as well as for fuel 
and lubrication systems. Fit- 
tings are produced in 10 end 
styles, including male pipe, 
JIC swivel, JIC male flare, 
SAE straight thread, JIC 
swivel elbow fittings (both 
5- and 90-deg configura- 
tions) and _ split-flange fit- 
tings (straight, 45 and 90- 
deg). Though simple to as- 
semble and install, the three- 
part fitting makes incorrect 
assembly virtually impossi 
ble. Hose lines made up “on 
the job” require only simple 
hand tools. The unit has 
been designed for hose sizes 
ranging from 1/4 to 2 inches 
The 1509 high-pressure hose 
used with “Iron Mike” is 
suitable for operation in tem 
peratures ranging from —40 
to 200F and for use with hy 
draulic fluids, crude oil, fuel 
and lubricating oils, gasoline 
and air 

Aeroquip Corp., Jackson 
Mic h 


FASTENING ODD SHAPES? 


ANNA 


USE RIVNUTS® 


RIVNUTS are completely installed from the exterior of the work — 
thus are ideal fasteners for odd shapes and hard-to-reach parts. 
Simply drill the hole, insert RIVNUT, upset with heading tool. 
Provides sturdy nutplate with internal threads for insertion of 
screw. For complete story in RIVNUT Data Book write Dept. 
DN-7A B.F.Goodrich Aviation Products, a division of The B.F. 
Goodrich Company, Akron, Ohio. 


i 
B.EGoodrich} 
ee. 


Rivnuts 
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SOLVE 
BEND RADII 
& TORSION 
FATIGUE 
PROBLEMS , 








SEND FOR THIS INFORMATIVE CATALOG TODAY. OVER 
2,000 DIFFERENT TYPES, STYLES & SIZES AVAILABLE 


USE CHIASAN swe JOINTS! 


When moving parts cause tight bend or torque on 
hose lines or when design dictates the use of metal 
lines, Chiksan Swivel Joints can provide the ready 
solution. Full 360° rotation, infinite service life, 
and high safety factor enable Chiksan Joints to 
literally pay for themselves after short periods of use. 


LHIBSAN COMPANY? wren. cov. 
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Interlock Limit Valve 309 


{ pneumatic pilot actuator bleeds 
only enough air to shift a master 
valve before closing itself auto 
matically. Designated No. 408, the 
component actuates differential- 
pressure master valves of the 
pilot bleed type. Bleed duration 
may be varied to meet circuit 
requirements that change with 
distance from master valve, mas- 
ter-valve capacity and speed of 
actuation. The unit finds applica- 
tions in circuits that call for one 
limit-valve plunger to stay de- 
pressed throughout a_ series of 
operating cycles. 

Mead Specialties Co., 4114 N 
Knox Ave., Chicago 41, II. 


Bellows Couplings 310 


os 
é. bs 
Subminiature to medium-sized 
couplings can be used for all sen- 
sitive applications. The miniature 
sizes are applicable to servo- 
mechanisms and computers where 
backlash and cyclic angular var- 
iations between two shafts cannot 
be tolerated. The high flexibility 
of these couplings can be used to 
stretch or compress to drive a 
screw while rotating and has neg- 
ligible side thrust on bearings. 
Sterling Precision Corp., 17 
Matinecock Ave., Port Washing- 
ton, 1.8. N.Y. 


»— 
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BEARING 
WITHA 
RED HOT FUTURE 





On special test equipment in SSf’s research laboratory, 
experimental ball and roller bearings are run at tempera- 
tures up to 1000° F and above—conditions under which 
steel becomes red hot and loses its strength, while conven- 
tional lubricants burn or boil away. To meet these prob- 
lems, bearings made of special heat-resisting alloys and 
exotic new materials are tested and evaluated. New ideas 
in design and new approaches to lubrication are constantly 
being investigated. 

Bearings to resist extremely high temperatures are 
needed for improved, high performance jet engines, gas 
turbines and other equipment. Special SSF bearings have 
been tested successfully in environments at about 1000° F. 
Under certain conditions of operation, much higher tem- 
peratures are practical. 

Research like this is your assurance that S&P will al- 
ways keep pace with demands for the highest possible 
performance in all major types of rolling contact bearings 
—ball, cylindrical roller, spherical roller, tapered roller 
and precision miniature. SfSF Industries Inc., Philadel- 
phia 32, Pa. 6103 





J BLECTRICAL 


| TYPICAL 
| CAVITY 


Silicon-Controlled Rectifiers 311 
Low-current SCR’s in double-ended housings pet 
mit point-to-point wiring in a wide variety of cit 
cuits. The studless components are offered in 
seven models and have been assigned JEDEC des- 
ignations of 2N1929 through 2N1935. They differ 
by repetitive peak reverse voltage ratings which 
range from 25v for the 2N1929 to 300v for the 


2N1935. D-C load current rating is 1.1 amps. 


General Electric Co., Rectifier Components Saving your dollars with 
Div., W. Genesee St., Auburn, N. Y. wire is a 60-year old habit 
at Union Steel. Devising 

ingenious ways to short- 

en time between idea con- 

ception and delivery, cre- 

-0625 + 0005 cone mo : Refrigerator 
‘hs been Micraminiature Connectors ation of new designs IM tee Tray 
1875 4.0005 welded wire, engineering rack 

281 + .0005 new methods for more 


Y 


. rapid, economical manu- \\| 
.375 + .001 facture...all are routine Z| 
benefits you realize when 


4 
you specify Union Steel, 


UNBELIEVABLY CLOSE TOLERANCES SS * <n a 


on graphite jigs and fixtures VS quality. P, 


Our experienced de- as 
... but Speer can hold them! pel vege 


age : sign engineers and pro- 

OP aghts : duction specialists are 

Here are a few examples— : ae > ile ep teal esac — 
Concentricity of drill holes to .0OOS T.!.R. ant, ‘acy 5 mop yOu save Fan and 
Drilled holes as small as .005 held to + .0005 with wire. If your prob- 
Depth of holes held to + .0005 ' S WS lem is immediate, whyg 

Oblong or “pork-chop”" type cavities—length and : : S Ss , not phone Union Steel 

width held to + .OO1, depth held to + .0OOS eS S WS SS today? 


a oe a oo 





re 








' ; ' , ic , , , 
Combine Speer’s superb machining skill with the wonders of Speer a Evaporator | 


Graphite itself and you have the perfect solution to many high-temperature oe 

problems. Graphite actually gets stronger as it gets hotter . . . does not 

warp... will not split or break down under severe thermal shock. It is . oc 

chemically inert and is not wet by molten metal or glass. Speer Graphite 

is the ideal material for many high-heat applications, such as transistor ieialaiatiial 

jigs, fusing positioners, honeycomb jigs, furnace fixtures, brazing jigs, —y Element Frame 

Series 600-2 printed-circuit connectors are small, sais — 
Oven Rack 1 


BRING YOUR PROBLEMS TO SPEER! Years of experience in solving precision-designed card receptacles for micro Side Frame 

tough high-temperature forming and positioning problems with graphite, electronic applications. Forty contacts with a Se 

plus Speer’s unusual fabricating skill, provide hundreds of answers for the 0.050-inch center-to-center spacing are mounted — ; 

aircraft, electronics and powdered metals industries. is ‘only: 1-19/96dnck-lowg molding Comtects een pi Forms Of All Types Dishwasher 

To obtain full information on Speer Graphite and Speer machining vide coil spring-action grip over entire contact Sections 

facilities in relation to your specific requirements, send us your de- rea of printed-circuit boards. This permits use A | UNION STEEL 
FRODUCTS Ca. 


tailed blueprints. Your inquiry will receive prompt attention. 
Albion, Michigan 


glass-to-metal seals. 


of undersized Ol oversized board tolerances while 


maintaining low contact resistance. Contacts 


accept a 1/32-inch printed-circuit board or tape 
Gentlemen: Please give us, without obligation, your 
" cable. Recommended test voltage at sea level ] suggestions for the use of fabricated and finished 
> 5 7 | wire in Our products 
, is 900 rms, current rating is | amp. Terminations 
Name 
can be soldered or welded. Illustrated are wire Tile 
terminals in two positions: straight and with Company 


| 

| 
CARBON PRODUCTS DIVISION right-angle bend. Body material is glass-rein | 
ST. MARYS, PENNSYLVANIA forced diallyl phthalate per MIL-M-19833, Type 
| 

| 

| 


Address 
City 


Zone State 


CDI-30 specifications 
Products of the Carbon Products Division include: Continental Connector Corp., Woodside 


Please have a USP representative contact 


ice us at once. We are interested in 
Brushes for Motors & Generators « Carbon & Graphite Specialties » Electronic Tube Anodes « Flash N.¥ 
light & Battery Carbons «+ Plates & Rods + Rocket & Missile Components + Ultra Pute Graphite 


Circle 31 on Reader-Service Card for more information Circle 32 on Reader-Service Card 


DESIGN NEWS—JULY 7 Leo | 


, 








TO-18 Case GgAs Detector 313 


A gallium-arsenide photovoltaic detector, in a 
TO-18 case, provides high sensitivity for both 
visible and near-infrared radiation detection. 
The detector is designed for the 0.4 to 0.9 micron 
region, having a peak sensitivity at 0.85 micron 
The modified TO-18 case marks an innovation in 
detector packaging, providing size reduction and 
ruggedness. It is estimated that the GAU-401 de- 
tector is 1/20 the size of a related photomulti- 
plier. The conventional TO-18 case has been 
modified with a glass window sealed at the top 
of the cylindrical package which measures 0.18 
inch in dia and 0.20 inch in length (excluding 
leads). In the standard configuration, square o1 
circular cell areas ranging from 0.2 to 4.0 mm? 
can be provided. 


Philco Corp., Lansdale Div., Lansdale, Pa. 


Quick-Disconnect Brush Terminal 314 


In the original assembly introduced early in 1960, 
the clip that is installed on the motor or generator 
was designed with a 90-deg bend. Now a straight 
clip is also available and is better suited to certain 
electrical machinery. Redesign of the clip also 
incorporated an improved, more positive-acting 
stainless-steel spring for maximum resistance 
stability. One of the major advantages of the 
assembly is that two spade terminals can be in- 
serted in one clip, eliminating need for extra 
clips in many installations. For minimum electri- 
cal resistance, the clips are made of silver-plated 
beryllium copper and the spade terminals. of 
silver-plated copper. Capable of carrying a con- 
tinuous current of 150 amps, assemblies are de- 
signed to facilitate brush replacement on both 
industrial and utility equipment. When brushes 
are changed with the machine running, the hazard 
of tools or terminal screws dropping on the com- 
mutator is eliminated. 

National Carbon Co., 270 Park Ave., New York 
17, N.¥ 
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Design 
with Air in Mind 


The range of control systems available 
with the Bellows Air Motor” (the air 
cylinder with the built-in valve) gives the 
engineer a flexibility in design that not 
only lessens his work but enables him 
to build his machine at lower cost. Not 
only to build it at lower cost but to build 
it to perform more efficiently and at 
lower cost to the user. 


Wherever a push, pull, lift or turn motion 
is performed by mechanical means, 
such as cams, gears, levers or linkages, 
you'll save all the way down the line— 
by designing with air in mind. 


One of the more than 200 trained 
Bellows-Valvair Field Engineers will be 
happy to work with you in applying 
economical air power to your specific 
projects. Write today to Dept. DN-761 
for Bulletins BM-25 and FP-60. 





Bellows- 
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alvair 


DIVISION OF INTERNATIONAL BASIC ECONOMY CORPORATION 


(IBEC) 











Typical profiles of Edgewater Rolled Steel Rings 





HERE’S AN IDEA TO HELP REDUCE 
“profit squeeze” 


Buy rings that are formed so close to finished shape and dimen- 
sions that very little machining will be needed. The result—less 
labor, less scrap loss, lower overall cost. 

Edgewater rings are forged from solid blocks of steel, and 
rolled by a powerful ring-rolling mill to required cross-section 
shapes (see typical profiles above). Close tolerances minimize 
finishing operations. 

Edgewater rolled steel rings are of uniform quality, strong and 
tough. Diameters: from 5 to 145 inches. Send drawings for rec- 
ommendations and prices. 


INTERESTING description of 
the ring-rolling process is given 
in this brochure, Edgewater 
Rolled Steel Rings. We will be 
glad to send you a copy 


EDGEWATER STEEL COMPANY 


P. O. Box 478 Dept. DN Pittsburgh 30, Pa. 
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MATERIALS 


Silicone Insulation 315 
A silicone-rubber compound for use as wire and 
cable insulation is similar to the SE-975 family 
of compounds. The material (SE-9007) is designed 
primarily for high-quality aircraft, hookup, motor 
lead and similar wire applications. It is somewhat 
softer than SE-975 grade, offering excellent pro 
cessing characteristics, easy milling, high ex 
trusion speeds and very good diameter control 
Life is superior to SE-975, vet phy sical and elec 
trical properties are identical with the standards 
established by SE-975. Typical physical proper 
ties as extruded on wire are: tensile strength, 
1200 psi, and elongation, 425 percent 

General Electric Co., Silicone Products Dept., 
Waterford, N.Y 


Copper-Clad 
Epoxy-Paper Laminate 


A new grade of copper-clad epoxy-paper-based 
laminated plastic for printed circuits offers 
high electrical properties and improvements in 
flexural strength, cold shearing and flame resist- 
ance. Average values of 1/16-inch-thick specimens 
of the base material are based on ASTM and other 


test methods. Flexural strength lengthwise is 
y 


25,000 psi, crosswise 23,000 psi. Impact strength 
lengthwise is 0.59 ft-lb/inch, crosswise 0.58 ft-lb 
inch. Water absorption rate is 0.44 percent in 
24 hr. With copper foil cladding, the material has 
a peel strength of 9 to 10 Ib per inch for 1-oz 
cladding and 12 to 14 lb per inch for 2-0z cladding 
Dip solder resistance at 500F is 15 to 20 sec 
Phenolite Grade EP-492-1 is cream eolored and 
has a dull finish. It is furnished in two sheet 
sizes—39 by 39 inches and 39 by 47 inches. Foil 
cladding is supplied in two standard thicknesses 
1 and 2 oz. 

National Vulcanized Fibre Co., 1061 Beech St., 
Wilmington 99, Del. 


SERIES 128 
ROTARY 
ACTUATORS ; 


FOR ENGINE 
AND OTHER OPEN AND 
CLOSED LOOP CONTROL 
SYSTEMS IN 
MISSILES AND AIRCRAFT 


* Outstanding power-to-weight ratio 
* 100 lb. inches of torque with 70 
watts output power. Weight 16 02 
* Flexibility of application with 
wide variety of output 


speeds and positions 


Contact Bendix-Pacific 
when vour design requires 
ACTUATORS 
Geneva-Loe * Conventional Rotary 
Linear * High-Response * 
Safe & Arm 
TIMERS 
Sequential Programming 
Repeat Cycle + Adjustable 
Bendix-Pacific Division 


WOOD. CA 


by 


CORPORATION 
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Metal Repair Putty 317 
“Deveon BR”, a repair compound, consists of 80 
percent bronze and 20 percent plastic. Easy to 
use, the putty is mixed with the hardening agent 
supplied with each unit and then is applied. The 
mixture hardens in approximately 2 hr without 
use of heat or pressure. Once hardened, it can 
be drilled, ground or machined similar to metal. 
Its appearance after machining is similar to 
bronze itself. The compound bonds to iron, 
bronze, steel, aluminum, brass, wood, glass and 
many other surfaces. Tensile strength is 9000 psi; 
compression strength is 20,000 psi. It has high 
impact strength and is unaffected by oil, water 
and most chemicals. Shrinkage during hardening 
is only 0.0005 per inch. Each unit contains the 
hardening agent, release agent, two spoons for 
measuring out small quantities and complete 
instructions. 


Devcon Corp., Danvers, Mass. 


Phenolic Extrusions 318 
Commercial production of phenolic and other 
thermosetting plastic extrusions offers a means of 
continuously producing rod, tubing and other 
shapes of highly complicated cross-section, in 
any length desired. Extruded phenolic items have 
a fine surface finish and high gloss. Both physical 


and electrical properties are substantially identi- 


he T-J Spacemaker cylinder line is not drive applications. The Spacemaker is avail- 
w, nor ever has been, a probe into outer able in a complete range of bore sizes and 

~~ space. It is offered as a practically designed, strokes, air or hydraulic, and contains many 
research engineered and time tested product. plus features and extras as STANDARD... 
Its Spacemaker feature (no tie-rods) and NO EXTRA COST! Write Tomkins-Johnson, 
2425 W. Michigan Ave., Jackson, Mich. for 

Bulletin #155-4 and for full particulars, today. 


cal with those of items conventionally molded of 


the same materials. The extrusions are expected 


to find major applications in market areas similar he 4 . o x 5 be, 7 2 ek fg TOMKINS-JOH NSON 


to those served by paper-based, phenolic lami- a . aS ae JACKSON, MICHIGAN 
nates. RIVITORS TING 


Union Carbide Plastics Co., Div. of Union Car- 


bide Corp., 270 Park Ave., New York 17, N.Y. 
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EQUIPMENT 


ROBBINS 
Oy 
O DEHYDRATORS 


FOR ELECTRONIC APPLICATIONS 








Miniature 

Electronic Tachometer 
high 
portability ; this 


319 


Providing fast reading, accuracy 


and compact unusual 
tachometer checks both constant-speed 
and changing-speed equipment such as 
drills, grinding wheels, lathes, 


power No external 


presses, 
drives and motors. 
and no electrical or me 


power source 


chanical connections with the rotating 
object to be measured are required (the 
manufacturer states). The unit is built 


A842 Series around a_ light-sensitive photoelectric 


A827 Series A703 Series 


cell which responds to minute illumina 
tion changes and transmits a signal to a 


pulse-triggered computer. In turn, the 


FOR INSTRUMENTS AND COMPONENTS . 
co ute etermines rp 
PRECISION MADE FOR PERFORMANCE! re ( mit rpm 


Speeds from 0 to 12,000 rpm are indi- 
cated. 


is pointed at any fluorescent light fix- 


and displays 

» result on a direct-reading meter dial. 

Calibration is simple—the tach unit measures 7-1/2 by 

inches and weighs 2 lb. 
Pioneer Electric & 

Forest Park, Il. 


ture and calibration screw at bottom is Research Corp., 


turned until meter reads 7200 rpm. The 


DESIGN ENGINEERS 


Inquire about new opportunities for highly qualified 


A849 Series A949 Series 


FOR CABINETS 
SMALL...EFFICIENT...REFILLABLE OR THROWAWAY ELEMENTS 


engineers in the fields of avionics, controls, electrical 


Rebbins Instrument Type Dehydrators and 
Air Purifiers are specifically designed to 
protect delicate sealed instruments, relays, 
sparking contacts and other similar com- 
ponents from moisture, contamination, oil 
vapor, fuel vapor and corrosive or explo- 
sive gases. They are connected directly in 
the system line. Fiberglass filter pads con- 
trol downstream particle size to less than 
10 microns nominal. On two models, at- 
tractive transparent Lucite housings permit 
desiccant materal and moisture indicator to 
be visible at all times. 


Robbins disposable type Cabinet Dehydra- 
tors are designed for static drying and 
purifying applications, such as in sealed 
electronic cabinets or boxes where it is 
important to guard components from mois- 
ture, humidity effects, fuel fumes and other 
vapor contaminants which may enter the 


GIs 
pO. 


box when it is opened for service or inspec- 
tion. They remove moisture from the air 
or gas in the sealed cabinet to very low 
relative humidity and vapor contamination 
level. Equipped with an indicator which 
shows the relative humidity condition of 
the desiccant and interior atmosphere. May 
be held in place inside the cabinet with 
a standard “snap in” type component clip. 
For cabinets that are required to breathe 
one model is 


threaded on 


both ends and 
may be screwed 
into a threaded 
port in the cabi- 
net wall so that 
all air breathed 
in or out will 
pass through it 
and be dried 
and purified. 


Write TODAY for 20- 
page illustrated bro- 
chure in color! 


3817 S. Santa Fe Ave. 
Los Angeles 58, California 
LUdlow 9-5221 
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design. 





country. 








Au 
"ment 








and electronics, 


hydraulics, 


empennage, equipment, fuselage, 


landing gear, power plant and wing 


Requires 
AE, ME, EE or related degree with air- 
craft or missiles experience preferred. 


Combine work in an exciting professional environ- 


ment with living in one of the finest cities in the 


Write: Hugh L. Gordon, Professional Employment 
Manager 
Lockheed Aircraft Corporation 
841 West Peachtree St. 
Atlanta 8, Georgia 


Sones 


d applicants will receive consideration for employ- 
.regord to race, creed, coler or notional origin. 
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Insertion/Extraction Tool 


EEE 


' 


ac Ad: on we is 














A combination tool allows the user to insert and 
extract taper pins with one instrument. Rolled 
from mild steel and knurled at the handle for 
easy gripping, the No. 3060 tool measures 7-1/2 
inches overall. 

Cambridge Thermionic Corp., 445 Concord 
Ave., Cambridge 38, Mass. 


Miniature Magnet Gage 321 
The degree of residual magnetism in steel tools, 
parts and structures may be determined by the 
“Pocket Magnetometer”. The unit indicates low 
residual magnetism levels required for good 
“fuzz-free” parts cleaning. It also can measure 
and compare unusually strong magnetic fields by 
maintaining a known distance between the instru- 
ment and object being tested. A red spot on the 


bottom of the magnetometer case is placed near 


or against the object to be tested. The pointer 
deflects to a reading on the scale proportional 
to the magnetism in the part at that point. The 
instrument is useful in work with hardened steel 
parts that are prone to pick up and retain mag- 
netism from magnetic chucks and conveyors or 
magnetized machine tools. 

R. B. Annis Co., 1101 N. Delaware St., Indian- 


apolis 2, Ind. 
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Airless spraying of protective coatings 
is based on the principle that liquid 
forced under pressure through a re- 
stricted opening tends to atomize. The 
garden hose and shower head are 
homey examples. A few years ago, it 
was found that paint forced through 
a specially shaped nozzle at pressures 
of 1000 psi or more, broke into mil- 
lions of particles and could be de- 
posited like a fine mist on surfaces to 
be painted. This new spray process 
made possible the use of heavier- 
bodied coatings with less solvents; it 
eliminated material “bounce-back”; it 
reduced overspray to a minimum. In 
application after application, material 
and labor costs were cut anywhere 


UNMATCHED CHEMICAL RESISTANCE 


TYGON Antes V 


Cuts painting costs 30% t % 


from 30% to 50% over normal air 


spray methods. 


Practically any paint can be airless 
sprayed. But where resistance to cor- 
rosive fumes, acid and alkali attack, 
are involved, it takes a coating espe- 
cially formulated for airless spray ap- 
plication to do the job. Tygon Airless 
Vinyl (Series “AV”) meets every re- 
quirement for airless spray applica- 
tion, plus offering corrosion-resistance 
properties unmatched by any protective 
coating. Possessing exceptional wet to 
dry film homogeneity, Series “AV” 
builds a protective film free from pin 
holes, even in thin films—and films of 
virtually any desired thickness can be 
built in a single application! 


CHECK THESE MONEY-SAVING ... SURFACE-SAVING FEATURES! 


Resists acids, alkalies, oils, greases, water and alcohols 


ANY DESIRED FILM THICKNESS 


Up to 20 mils or more dried film if desired, but rarely are 


more than 6-10 mils required 


DRIES QUICKLY 


Series “AV” dries to touch in 10-15 minutes 


LONG SHELF LIFE 


Solids remain in suspension. Minimum agitation required. 


LOWEST APPLIED COST 


Savings up to 30%-50% in labor and materials. Tygon AV 
Series vinyl can be applied to a 5 to 7 mil thickness in a single 
coat using conventional spray equipment. 


COATINGS AND LININGS DIVISION 





For full information 
write for Technical Se 15 


Data Sheet “aAv" 


U. S. sviiewane 


AKRON 9, OHIO 


NEW YORK CHICAGO e 


HOUSTON * 


LOS ANGELES 
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MATERIALS 


Plastic Ventilator Parts Provide Resistance 


E. J. Stefanides, Central States Editor 


The housings and impellers of a new line 
of root ventilators for handling corrosive 
fumes are fabricated of reinforced plastic. 
The use of this material provides tough, 
mechanically strong structures with good 
resistance to a wide range of corrosive 


fumes including hydrofluoric acid. 


pounded to provide maximum protec 
tion against a particular group ol corro- 
sive fumes. In the majority of these for- 
mulations the thermosetting resins are 
reinforced with glass fibers. However, in 
the formulation for hydrofluoric-acid 


fumes which attack glass, synthetic fibers 


Depending on the application, any one such as “Orlon”, “Dacron” or “Dynel”’ 
of eight different epoxy or polyester for are used because of their better chemical 


mulations is used, each formulation com resistance. 


BEARING AND MOTOR BRACKETS 
are bolted to studs embedded in and 
bonded to reinforced plastic. Fan shaft 
is also embedded and bonded to im- 
peller plastic. Addition of plain or 
flanged collars to inlet allows connec- 


tion to plastic reinforced duct work. 


Impeller 


Flexible temperature range 
-100°F TO SOO°F 


COHRIastic R-10470 silicone sponge rubber sheets have a dense, 
uniform, non-absorbing closed cell structure highly suitable for 
soft gasketing, vibration dampening, fairing strips, pads, cushions 
and other applications where resiliency at extreme temperatures 
is required. It may be bonded to metals, plastics, fabrics or sili- 
cone rubber. COHRIastic R-10470 possesses superior compres- 
sion set resistance, excellent dielectric properties, immunity to 
aging, ozone and weather hardening. 


COHRIastic R-10470 meets: AMS 3195; AMS 3196; Boeing 
BMS 1-23; Martin- MMS C451 and MB 6103; Scintilla 9-3143; 
Bendix ES-0709; Douglas DMS 1597; Lockheed LAC 1-924; 
Minneapolis Honeywell 6384-3 and Sperry Gyroscope P.691.764 
Type HTM. 


AVAILABLE FROM STOCK: in 12” x 12” sheets and 24” x — 
24” sheets— 4,” through 1%”. Special thicknesses and sheet 

sizes up to 30” x 30” and 24” x 48’’ can be made to order. 

COHRIastic R-10470 is sold nationally through distributors. 

CHR PRODUCTS INCLUDE: Airframes and engine seals, firewall seals, 

and coated fabrics; Silicone rubber moldings and extrusions, silicone rubber 

sheets, silicone sponge rubber; silicone cements; conductive gasketing; and 

Temp-R-Tapes — pressure-sensitive, thermal curing Teflon* Fiberglas and 

silicone rubber tapes. 


Scavenging air flow 




















FREE SAMPLE and folder — write, phone or use inquiry service. 





Drain——____\_,&i 


— sa +. 
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Leader in Fabrication of Silicone Rubber Products 


(@E24 CONNECTICUT HARD RUBBER CO. 


“Reg. T. M. DuPont Main office: New Haven 9, Connecticut 
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against Corrosive Fumes 


ROOF VENTILATOR LINE includes sizes from 6 to 36 
inches dia for air deliveries from 400 to 15,000 cfm. Ven- 


tilators are equipped with high-efficiency, backward 


curved blades. 


Another advantage accruing from the rein- 
forced plastic construction over the coated sheet- 
metal construction formerly used is the reduction 
ol vibration. This primarily results from the non- 
resonating characteristics of the thicker housing 
material. 

Mechanically, the desig provides complete 
weather-proofing without moving parts on the 
exterior of the housing. It consists of a vertical 
shaft centrifugal fan discharging into an axial 
passage between two concentric housings. The 
center housing encloses the bearings and pulley 
sheave of the fan shaft. It is supported by a large 
diameter tube that is cantilevered from the outet 
housing and bonded by plastic welding to both 
housings. This tube also acts as a housing to iso- 
late the belt-drive component from the corrosive 
fumes and provides easy access to the components 
located within the center housing. 

Protection for these components also is provid 
ed by a scavenging airflow through the tube and 
center housing to a low-pressure area directly be- 
hind the impeller. This flow of air prevents seep 
age of corrosive fumes into the center housing 
without the use of sealing devices. 

The roof ventilator is designed by the Heil 
Process Equipment Co., Cleveland, Ohio. It is 
intended for room exhausting but is designed to 
be adapted readily for connection to its line of 


reinforced plastic duct work. 
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How to get a pump and motor into 
the smallest possible space 


by E. H. Schanzlin 
Chief Engineer, Tuthill Pump Company 


Today’s designer faces stringent 
limitations on space and weight in 
more and more of his assignments. 
Miniaturization is the order of the 
day. Even if we exclude rockets, 
missiles, aircraft and similar appli- 
cations, reducing the size and weight 
of pump and motor combinations 
can result in significant savings. 

Compactness simplifies assembly 
operations . . . lowers production 
costs. Reduced weight means lower 
shipping expense. Elimination of 
components such as couplings, bases 
and adapters can mean substantial 
savings. And often a compact unit 
can provide the only feasible answer 
to a tough design problem. 


Special Combinations 
Developed 


Five years ago, Tuthill’s engineering 
department initiated a special pro- 
gram to develop compact pump and 
motor combinations to provide the 
greatest possible savings in space 
and weight. The units on this page, 
plus others in our stock and on the 
drawing boards, are a result of this 
intensive and continuing program. 


Powermite for OEM 


For original equipment applications 
involving substantial quantities, 
Tuthill’s engineers have developed a 
special design in which the pump 
and motor are combined in one unit 
which takes up no more space and 


POWERMITE 


— 


8K" ee 
weighs no more than a standard 
electric motor. The typical Power- 
mite above, used in a hydraulic ap- 
plication, has a capacity of 16 gph 


Tuthill manufactures a complete line of 
positive displacement rotary pumps in 
capacities from 1/ 3 to 200 gpm; for pres- 
sures to 1500 psi; speeds to 3600 rpm. 


at 350 psi despite its small size. 
Each Powermite is specially de- 
signed to meet the exact require- 
ments of a specific OEM application. 


Standard Units from Stock 


In addition, Tuthill provides a wide 
selection of standard combinations 
immediately available from stock. 
Unlike the Powermite, the stock 
combinations can be furnished in 
single units, or any desired quantity. 


SERIES 42 


Here is a typical combination .. . 
series 42 totally enclosed ball bear- 
ing motors supplied with ratings 
from 1/12 to 1/6 hp, in combination 
with pumps with capacities of 20 to 
45 gph at pressures to 200 psi. 


Series 48 Combinations 


A selection of series 48 combinations 
are normally supplied with totally 
enclosed fan-cooled motors of either 
split phase, capacitor or 3 phase con- 
struction, with ratings from 4 to 4 
hp. Pumps supplied in these combi- 
nations range from 20 gph to 360 
gph at pressures to 360 psi. A typi- 
cal combination measures only 
754" x 10%". 


Series 56 Units Available 


Series 56 units measure 6!” x 
11234" as shown. They are offered 
in a complete range of motors from 
4 to 1 hp... which can be coupled 


SERIES 56 





C 
PUMPS 
FOR 


with pumps with capacities from 20 
to 360 gph at pressures to 500 psi. 


Many Others Available 


Many other pump and motor com- 
binations are available with ca- 
pacities up to 50 gpm and for pres- 
sures to 500 psi. A new selection of 
closed coupled units will soon be 
offered with motor ratings to 5 hp. 

Motors are normally furnished for 
1725 rpm. However, they are usu- 
ally available for 3450 and 1140 rpm 
as well. Explosion proof construc- 
tion and double shaft extensions on 
motors are also furnished. Built-in 
relief valves and other modifica- 
tions are optional. 


Special Flange 
for Plate Mounting 


For many applications a special 
mounting for close-coupled pump- 
motor combinations offers distinct 
advantages. Shown below, it allows 
the pump and motor to be mounted 
on any plate of sufficient thickness 
to bear the weight of the unit, by 
simply cutting a circular hole of 
sufficient size to allow the passage 
of the pump. It is particularly con- 
venient for mounting on tanks, 
where it greatly simplifies piping 
arrangements. Through elimination 
of mounting flanges it further re- 
duces space and weight. 


PLATE MOUNTING 














Send Us Your Problem 


In addition to these, Tuthill has 
developed a wide range of solutions 
to special problems involving pump- 
motor combinations. If you are try- 
ing to fit a pump and motor into a 
small space, take advantage of our 
experience. Write and give us the 
details. 


TUTHILL PUMP COMPANY 


\ 4 943 East 95th Street, Chicago 19, Illinois 


Circle 40 on Reader-Service Card for more information 


































Shock Factors for Impact Loads 


William Griffel, P. E., 
Picatinny Arsenal, Dover, N. J. 
If it is assumed that stresses due to impact are 
distributed throughout an elastic member exactly 
as in static loading, then vertical deflection d 
and stress $, produced in the member (bar, beam, 
etc.) by the vertical impact of a body falling from 
height h are greater than deflection d and stress 
S produced by the weight of the same body ap 


plied as a static load, in the ratio: 


d./d s/o l 4 Vl + 2(h/d) 
F (shock factor) 
If h 0, we have the case of sudden loading, 
and d. /d Ris 2, as usually assumed. 


In terms of velocity V (inches per second), in- 


dependent of direction: 


d,/d S,/S \ V2 (384.6)d 


F (shock factor) 


where, as before, d is static deflection (inches) 
which would be caused if the falling weight were 


applied slowly. 


Lbhh lh lhlhlh 
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Nomogram I is tor shock factors calculated fon 


various static deflections and free-fall heights: 
F 1+ V1 + 2(h/d) 
shock 


deflections 


Nomogram II is for factors calculated 


for the same static as in Nomogram 
I, but for a specific velocity in place of free fall 

Detlection and stress that would be caused by 
the impacting load if it were applied statically, 
multiplied by the shock factor, gives deflection 


and stress resulting from impact 
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new 906C timing 
system is here 





What's different about the 
NEW 906C VISICORDER OSCILLOGRAPH? 


At first glance you may see no difference at all. Just the 
same functional lines and compact size that you have come 
to recognize in the Visicorder. 


They have not changed since 1956, when the Visicorder 

principle of oscillography made immediate readout of high 

frequency data possible for the first time. 

Until now, all the improvements that have maintained the 

Visicorder’s record of leadership have been internal: 
—increased capacity to 14 channels 

0-5000 cps) 

simultaneously recorded grid lines 


—higher frequency response 


—self-starting lamp for remote operation 
But the 906C has a new feature you can see, (look carefully 
at the back of the case) and one that represents still another 
breakthrough; a built-in flash tube timing system which not 
only generates its own time base, but which can also be 
triggered externally. You can, in other words, use the 906C’s 


HONEYWELL INTERNATIONAL 

Sales and Service offices in all principal cities of the world. Manufactur- 
ing in United States, 
France, Japan. 


United Kingdom, Canada, Netherlands, Germany, 


Circle 4] 





on Reader-Service 


timing system to record time lines simultaneously with data. 
Or you can trigger the timing circuit externally—either by 
supplying a pulsing voltage of only +10v into 20K ohms 
impedance, or simply by causing impedance to drop to 100 
ohms or less through shorting-out or other means. 

Thus your “‘time”’ signal may actually be an event marker 
related to shaft rotation, belt movement, or any other effect 
which might be more conveniently fed to the timing circuit 
than to a galvanometer. 

Owners of Visicorders 906, 906A, and 906B will be glad 
to know that only a field-change is necessary to economically 
and easily add this timing system to their instruments), 


Write today for full information on the brand-new 906C 
Visicorder. Ask for Catalog HC-906C. Or call us at SKyline 
6-3681, Direct Distance Dialing Code 303. 


Minneapolis-Honeywell, Heiland Division 
5200 East Evans Avenue, Denver 22, Colorado 


Honeywell 
in| Fiat i Coutool 


| 
wontrweat | SINCE 186865 


Card for more information 
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NOMOGRAM I 
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—=y7,] Punch Multiple Holes 

= IY in One Operation 

with REUSABLE DI-ACRO 
ADJUSTABLE PUNCHES AND DIES 


~ fe *) 
| | 
F Shock factor 


a: ee 
aE 


h Height of free fall (inches) 


~ 
| 











Di-Acro Adjustable Punches and Dies NOMOGRAM II 
offer you an inexpensive means of rapid 

tooling for multiple punching of holes of 

a variety of shapes and sizes. They will 

do the joh in a fraction of the time it 

would take using a single station punch 

press and at a fraction of the cost of 
standard tooling. All tooling can be ar- 

ranged in a countless number of patterns 
so that most multiple hole punching 
jobs can be accomplished in one opera- 
tion. Tooling can be reused again and 
again. Holes can be as close together 
as *,” on centers. A template locates 
your punches and dies accurately. All 
Di-Acro punches and dies are concen- 
tric, readily interchangeable. Standard 
rounds, squares, rectangles, ovals, D’s 
and other shapes in a variety of sizes 
are available from stock. 


843 88 
Littubb 
8 
, RE BE Ey 


8 
| 


3 
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cS 
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F Shock factor 
l | 


V_ Velocity (inches per second) 
Ww 


Nn 
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Di-Acro Adjustable Punch and Die catalog 
is complete with detailed instructions and 
prices on all die sets, punches and dies. 
Consult the yellow pages of your phone 
book for the name of your Di-Acro 


Distributor or write us for your free copy. ro 
° 
ac 


DI-ACRO CORPORATION (Claeaia 


METALWORKING 
EQUIPMENT 








d Deformation produced by load under static conditions (inches) 


ae 


formerly O'Neil-Irwin Mfg. Co 


357 Eighth Ave ¢ Lake City, Minn Pronounced die-ack-ro 
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DESIGN DATA 


Linear Springs in Series 


S. Warren Kaye, West Peabody, Mass. 


This nomogram will help ry 
5 | b fj 


solve many problems in dy 
namics, vibrations and re 
lated areas by employing 
any number of springs in 
series. Consider the system 
shown in Fig. | where a 
mass m is suspended from 
four springs S,, S., S, and 
Dis which have spring con 
stants of K,, k., K. atid &,, 
respectively. Assume a N 
downward force on the mass \ 
of 1 lb. This force will be 


transmitted through the Fig.1 \ 


four springs in full strength 














and their respective elongations will be (1 k,) 
(1 /k.), (1/k,) and (1 /k,). The total elongation pei 
pound is [(1/k,) + (1/k.) + (1/k,) + (1/k,)|: 
however, the following rule for springs in series 
applies: for “‘n” linear springs in series, the spring 
constant k is found from the sum of (1/k,). In 


the above example n ! springs and 


k ( : ) 
¥(1/k,) 

7 

PT See TOES T ERTS 


Nomenclature: 

k linear spring constant, lb/inch deflection 
r load, Ib 
§ deflection, inches 

Example: Determine the linear spring constant 

for four springs in series if P, 100 Ib, P 

500 |b, P 750 Ib and P, 1000 Ib, and 
8, 0.01 inch, § 0.02 inch, § 0.025 
inch and §, 0.04 inch. 

Solution: Because k (P/§), then (1/k) (8/P). 
Align values of P (left-hand scale) with corre 
sponding values of § (right-hand scale) and read 
values of (§/P) on (§/P) scale: 

(8/P) 0.0001 
(8/P) 0.00004 
($/P) 0.000033 
(8/P), 0.00004 
¥(5/P 0.000213 
Align sum of (8/P) values on (§/P) scale with 


Reference point on back of P scale, intersecting 
k 1695 Ib/inch deflection. 


ORRINGTON 





FOR THE INSIDE STORY... SUPERIOR PERFORMANCE 


FEATURES OF 
-»-.ON TORRINGTON SPHERICAL ROLLER BEARINGS, one word: precision. Each TORRINGTON SPHERICAL 
individual part is precision-engineered to the highest standards in the industry... functions ROLLER BEARINGS 
precisely and efficiently with all other parts. C inherent self-alignment 
Every roller is matched electronically within .0001° for even-load distribution and C conformity of rollers to raceways 
maximum capacity. C) integral center guide flange for 
stability 
OC positive roller guidance 
© land-riding bronze cages 
The integral guide flange is ground to a common spherical radius with the roller O maximum radial and thrust 
ends for positive roller guidance, greater stability. capacity 


Each independent land-riding cage spaces rollers precisely...prevents roller drag 
even under the heaviest loads and possible misalignment. 


For minimum friction and wear, both inner and outer races are precision ground to | © controlled internal clearance 


conform exactly to roller contours. 0 electronically selected rollers 
OC even load distribution 


Put together...a Torrington Spherical Roller Bearing for superior performance, relia- C long, dependable service life 


bility and long service life. Buy the best...specify Torrington. 











progress through precision TORRINGTON BEARINGS 





THE TORRINGTON COMPANY South Bend 21, Indiana * Torrington, Connecticut 
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Seamless drawn cylindrical 
container of 22 gauge steel. 


— 0.0006 0.0008 — 


es adi 


-— 0.0008 0.0009 — 


Reference point 1,000 dian 0.001 j 0.001— 





800 + 4 


600 — 
500 — 


85 Deflection (inches) 


400 — 


3004 _ 
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k Linear springconstant = (1) /Z(1/K,) (Ib/inch deflection) 





Seamless drawn oval con- - 
tainer of 20 gauge, type 302 0.000033 
stainless steel. “s 


a It will pay you to check out your new design 
ideas with Polar Ware. The chances are good that 
our hundreds of existing dies, plus the facilities of 0.00004 
our complete tool and die shop, can save you thou- 
sands of dollars in tool cost, plus weeks of waiting 0.0001 |_ 6.02 
time. Difficult seamless deep drawing work in stain- 
less steel is our specialty, in gauges from 3 to 30; . ae 
also carbon steel and aluminum. : .. f—0.03 point 
Take advantage of our more than 
50 years’ experience in metalwork- a +— 0.04 
ing. Without obligation, send your a — 
inquiry to the Contract Department. HS 

“ 7 r— 0.06 


Polar Ware Co. ; i Ew 
4200 Lake Shore Road—Sheboygan, Wisconsin . STEP | 10—— 0.1 
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Time Controls 451 Tracing, Master Material Samples 453 


Basic Timing Instruction Manual” starts with an elementary Samples include “Duratrace™” drafting film—a tough, untear 
explanation of time controls and circuitry and progresses to ible polyester film: “Ozatrace” tracing vellum — LOO percent 
eves’ complex application diagrams. The 70-page manual is intended rag paper made transparent by a resin: “Draftrace™ tracing 


is a beginning text for rapid understanding of basic time cor vellum—a lOO percent rag paper treated with a resin trans 


prTecocccssces. trol principles and applications Among specific subjects parentizer: “Draftrace’” with nonreproducing grid: “\isi- Tran 
covered are: basic construction of time controls, a simplitied tracing paper —an imported transparent paper: “Ozatran trac 
explanation of switches and circuits, the function and operation ing paper—a 100 percent rag natural tracing paper: “Oza 
of elapsed-time indicators, cycle timers, interval timers, time master” translucent bond for fast. sharp diazo copies: “Tran 
delay timers and a new line of “Acrotimer™” reset) timers Econ” translucent parchment with fast repro speed: “Transa 
Haydon Div.. General Time Corp.. Torrington, Conn lid” master sets, “Ozamaster” and opaque orange carbon papet 

in a snap set: and translucent analysis pads, regular account 

ints columnar forms on translucent paper. Ozalid, a Div. of 


General Aniline & Film Corp.. Johnson City, N.Y 


BLOWER 
BLADES | WHEELS 


8 types for all opplications. | Single and double inlet. Di- 
Diameters ranging from 6” | ameters from 3-27 32” to 15”. 
through 48”, Widths 1” to 15”. Housings and 
Inlet Rings available. 


Tap Selector 452 
De scribes a new tap selection idea, based on a series of de 


tailed tap-use field) studies. The Color-Keyed Tap Selector 


Sintered Titanium 454 


principles, particularly use of a color-coding method to sim Pinpoints cost-saving potentials of sintered titanium in modern 


Program is designed to take advantage of sound marketing 


plify the specification of the proper tap in 75 pereent of all design. Bulletin No. 100. four pages, presents basic design 
tapping applications. Basis of the system is a master chart information and properties for sintered titanium, including 
In addition to the chart, the 60-page manual includes specific tolerances, processing and = specifying data and technical 


tap size application data. basic tap information as to tap fun service information. Some of the benefits derived from use of 





ad 
Peveor INC. 259 EDWARDS ST. 
CARPENTERSVILLE 
ILLINOIS 


s* 
@eecesesesceeeoee® 


tions. sizes, styles, standards and drill-size selector charts sintered titanium as a design material are outlined: strength 
\ “trouble-shooting” chart gives cutting characteristics of to-weight ratios up to 300 percent higher than stainless steel, 


various metals. lap recommendations, makes lubrication sug 200 percent reduction in thermal expansion over aluminum 


Se eee SSSSHSHEHSHEHHEHHHESEHESEHESESEEEHSESESESeeee® 


gestions and discusses tapping problems and possible solutions and nearly unmatched environmental resistance. Clevite Corp.. 
Besly-Welles Corp.. South Beloit, Tl 40 FE. 105th St.. Cleveland 8 Ohio 
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MEW! Waterproof! |" €4\ —YOUR FREE GUIDE” 


Q 


to 2000 types and sizes of PRE-DESIGNED 


NOW STANDARD ON ALL — O e ————- 6) 


REGULARLY CATALOGUED 
SOLENOID VALVES 


ba, ptyectin ee ready-to-install forged fittings 


completely submerged in water. Eliminate coil failure! 
Impervious to almost anything and everything—con- 


densation, fluid spray, frost, oil, gasoline and other *Free catalog gives applica- eos 

corrosive liquids and vapors. Unlimited indoor or out- tion data for 2000 types and Division of 

door applications. U.L. listed. Wire, write, or phone: sizes of forged fittings for wire AMERICAN 
CONTROLS JACKES EVANS MEG. co. rope and chain. Ask your indus- FT. WAYNE, INDIANA HOIST 


trial distributor for your copy. 
4427 GERALDINE AVENUE e ST. LOUIS 15, MO. 
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High-Speed Photography 455 
High speed photography what it Is. 
where it is used and what it has accom 
plished are explained in this four 
page folder. High-speed ““Fastax” cam 
eras are illustrated and an explanation 
of how the cameras work is included 
Wollensak Optical Co., 850 Hudson Ave., 
Rochester 21, N.Y 


Ceramic Blanks and Tools 456 


\ 48-page easy-to-use price , list) on 
carbide blanks and tools, carbide and 
eramic inserts, “Tantung™” cast-alloy 
tools, toolholders and face mill cutters 
Catalog VR-58 also contains detailed 
charts covering product dimensions, part 
numbers, grades stocked, standard pack 
age quantities, base prices and maximum 
catalog quantities Vascoloy-Ramet 


( orp., Waukegan, Ill 


Electron-Tube 

Application Notes 457 
For new and experienced electronic en 
gineers, this 58-page brochure reviews 
many of the do’s and don'ts of tube 
applications in the entertainment and 
industrial electronics fields. Chapters 
in the literature cover electrical con 
siderations, detriments, design for pro 
duction, general application information, 
rotes on speciln applic ations, mounting 
and environments. Sylvania Electric 
Products, Inc., 730 Third Ave., New York 
17, N.Y 


Radioactivity 
Measuring Instruments 458 


250 instruments, 


Describes more than 
counting systems, radionuclides and 
nuclear accessories. Catalog S, 96 
pages, includes — automatic sample 
changers for beta and gamma samples 
on large-diameter planchets or in test 
tubes: manual and automatic liquid 
scintillation detectors: integrated, mod 
ular research-type instrumentation with 
inline digital readout of time and count 
laboratory monitor, both a-c and battery 
operated: improved scintillation detec 
tors; neutron generators, radioactivity 
training systems for students, license 
exempt radionuclides for training pur 
poses and personnel protection device 


Nuclear-Chicago ¢ orp 33 | Howard 


Ave., Des Plaines, Ill 
»— 
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Look at the whole picture 
before you decide 





IT’S EASY TO BUILD DEPENDABLE GAS TURBINE CONTROL SYSTEMS, IF YOU HAVE... 


Pioneer in the development of engine control systems 


Manufacturer of more than: 
750,000 carburetors for aircraft 
34,000 fuel injection systems 
97,000 gas turbine control systems and components 


Holder of over 400 patents for fuel metering devices 


Hydromechanical, electronic and pneumatic skills 

Over 600 experienced engineers and technicians 

Extensive computer facilities 

One of the most comprehensive development and 
environmental test facilities 

Complete qualification test facilities 


2,200,000 square feet of manufacturing area 
3,000 modern major machine tools 

Complete foundry and heat treat facilities 
Engine test facilities 

Universal Engine Control for determining engine 


requirements 


FLEXIBLE, LIGHTWEIGHT Bendix 
complete control systems for small gas EXPERIENCE, KNOW-HOW, FACILITIES, PLUS PROVEN CAPABILITIES IN ENGINE 


turbine engines weigh less than 5 ibs. : 
CONTROL SYSTEMS, ARE YOURS AT BENDIX. 


Bendix bivision South Bend, inp. Py 


CORPORATION 

















LITERATURE FOR ECONOMICAL 
TROUBLE-FREE 
POWER 


TRANSMISSION 









Solenoid Valve 
Selector 459 





Contains all necessary information 









for quick, accurate selection of the 


| d 1 = proper solenoid valve for particu @ compact design 
’ ’ : lar applications. Bulletin SI-1 
S d n S ; ree ® rugged 


VES specile regardin 


























size, pressure, temperature, Col construction 


type. special features and assem 
blies. condensed to aid proper e a type for any speed 
selection The last page ol the reduction need 

four-page bulletin shows Cv flow . : , 
factors eeed for quick and accu Choose from Abart’s 
AERO-SEAL JET* WORM DRIVE HOSE CLAMP rate sizing of valves. J. D. Gould complete line of 

Co.. 4707 Massachusetts Ave.. space-saving, preci- 
Indianapolis 18. Ind 


Designers know that sometimes even a relatively simple device is 
almost impossible to imitate, and AERO-SEAL has proved this point ‘ a> 
in the hose clamp field. The patented AERO-SEAL JET, for example, Se ee See eee eee 
provides all of the advantages—including the security—of a precision models —single or double reduction — fractional 
worm drive clamp, yet permits almost instantaneous installation to over 400 hp. ratings, ratios to 10,000 to 1. 
or removal. And AERO-SEAL bands and housings are of 302-18-8 Supplied in 75 different types and sizes with any 
stainless steel. All stainless also available. 

AERO-SEAL solves countless fastening problems in electrical ap- 
pliances, electronic, and chemical equipment. Complete range of percesee SeD 1S shows Hes 
sizes from 7/16” to 15 feet. Ask your industrial jobber. ee tm Re ene © 


simulate control, or monitor tran 


ph BREEZE CORPORATIONS, INC. Se ee faerie ABART GEAR and MACHINE CO. 
® 


00 Liberty Avenue, Union, NJ. - Cable Address: Breeze, Union. N sequence Dese riptions of eight 4830 WEST 16th STREET “ CHICAGO 50, ILLINOIS 


illustrated types of equipment out 


sion-built speed reducers. 


Controfs 460 desired shaft arrangement. 







Send now for Abart’s handy pocket size 
engineering data book and catalog. 
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ities. One section of the six-page 


— 
at at 0.8, et, 




















.®. brochure explains how the com 1 ' 
pany’s integrated facilities enable | EMPCO : 
development of unique systems ee | 
for precision control, operation | 
monitoring and testing of military VERTICAL-MOTION | 
and industrial equipment. Meriam | LEVELING | 

| Instrument Co., 10920 Madison | JACKS | 

* Ave... Cleveland 9, Ohio | A 

mock-up ; = 
oo 

projects | 





design 
— 


4 rt > ~~ 
»* 4 - » 

4 Tw = ~~ >< ~~ 

“Product Development by William M. Schmidt Associates. 





Expanded Metals 461 
Illustrates 38 decorative expanded 


with H:zk perforated metals metal designs (at actual size) and 


tie 












wives speci itions of each as 


MODEL J-H 


lo weight. dimensions, percent 


Here is an H & K perforated metal grille utilized in a mock-up 


. : e of ope ‘ and materials ‘ 
of a record player. This greatly helps the Industrial Designer ey ee ae = 
& Se «Oe project his concepts as He & K perforated metal is now in its available Sections of Cat tlog 6) AT LAST—A WEDGE-TYPE MACHINE LEVELING JACK 
H & K patterns proper element for consideration of use and selection of pattern. cover trade terminology, metals THAT LIFTS...BUT DOESN’T SHIFT 
“* 4 ‘ ) de shes rrication ee! ‘ 
on SeEEEE See By referring to the H & K General Catalog, the designer can npantied, (imiches,. tenricatin, ‘ ; 
select one or more patterns for his project. ordering information and illustra A major advance in precise machine leveling, the new 


tions and specifications of com Empco Vertical-Motion Jack gives you the convenience, 
adjustability and precision of wedge-type leveling—with- 
out lateral stress or shifting. Just a simple turn of the hex 














H & K perforated metals provide the Industrial Designer, and 


ee erck eshes and gratings. The 
other men of ideas, a medium of unlimited opportunities for mercial mesh jpotidies Pase 


6-page brochure should be a valu 









Sendtodey ‘designing better and more attractive products. 7 led a screw lifts up to 20,000 pounds, easily and precisely— 
4 10 nearest THE ‘ r ss ayer " : ie waesiog? keeps machines performing at their level 
, data to industrial designers, engi be YJ *k < ‘ ically . > atme £ ———— = 
for General est! Jack automatically compensates for 
Catalog arrington & ing neers and others in’ the metal uneven floors up to five degrees and may ea" 
PERFORATING CO INC. working field. Southern Electric be used with anchor bolts where desired. 
Inc... B701L S. Greenwood Ave 
Chicago Office and Warehouse ° New York Office and Warehouse Chinnes 19.40 SEND TODAY FOR BULLETIN 200 
5631 Fillmore Street 114 Liberty Street, Dept. DN Enterprise Machine-Parts Corp.,2729 Jerome Ave., Detroit 12, Mich 
Chicago 1, Illinois New York, New York 
Circle 50 on Reader-Service Card for more information Circle 52 on Reader-Service Card for more information 
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Lock Washers 462 


How to Select the Right Lock Washer to 
Meet Job Requirements” is a basic lock 
washer guide The pocket-sized Form 
AS-105, 12 pages, covers a wide variety 
of types and styles and their major appli 
cations. A lock-washer application index 
in tabular form provides a valuable refer 
ence source. Shakeproof Div... Illinois 
Pool Works, St. Charles Rd... Elgin 
II] 


Cam Locks 463 


Locking devices —clip locks, pin tumbler 
cam locks, disc tumbler cam locks, 
special-purpose locks and accessories 

highlight Form C-61-2, 12 pages. All items 
are illustrated and tables of specifi 
cations are given for these locking de 
vices for metal, wood or plastic instal 
lation. Schematics show cams available 
for use with various locks. Corbin 
Cabinet) Lock Div... The American 


Hardware Corp., New Britain, Conn 


Safety and 

Production Equipment 464 
\ ready reference source book for pur 
chasing agents, maintenance and produc 
tion men contains a complete line of 
maintenance, safety and production 
equipment. Buying data cover 110 differ 
ent products. Typical items in Catalog 
No. 33 include rotary burs and files, 
metal-cutting saws, test instruments, 
electric etchers and — electric-motor 
maintenance devices. The 64-page bro 
chure contains dimensional drawings. 
how-to-use-it' photographs and complete 
prices. Martindale Electric Co.. 1375 
Hird Ave.. Cleveland 7, Ohio 


Precision 

Investment Castings 465 
\ revised edition of “How to Design 
Precision Investment Castings”, this 
por ket sized book has been expanded 
to contain new process information and 
case histories. Written as a guide for 
metalworking executives and design 
engineers who wish a file of benefits 
and limitations of the “lost wax” invest 
ment-casting process, the book also de 
tails many basic design principles as 
they apply to the investment-casting 
processes. A materials chart lists physi 
cal properties and uses of some. of 
the popular metals. Midwest: Precision 
Castings Co., 10703 Quincey Ave.. Cleve 


land 6, Ohio 
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for your 
application 


This new catalog is an invaluable direc- 
tory to no less than 129 pump-and- 
electric-motor-combinations — any and 
all available off-the-shelf! 


Searching for gear pumps with top volumetric effi- 
ciencies? Do your performance requirements fall 
into one of these three major groups? 
@ Eastern 1200 series — up to 1.6 gpm — 
pressures to 800 psi ~ 
@ Eastern 100 series — up to 5 gpm — 
pressures up to 1500 psi 


Other Eastern products: 


@ hydraulic motors @ positive displacement pumps 


@ centrifugal pumps e aircraft pumps 


a 
eee 


Sa 
os cal 


@ Eastern 700 series — up to 9.8 gpm — 
pressures up to 1500 psi 
If one or more of these performance ranges meas- 
ures up to what you need, save hours of searching 
your way through the gear pump maze — send for 
catalog 810 now! 


EASTERN 
INDUSTRIES, 
INCORPORATED 


Hamden, Connecticut 





© Desigu your seals and gaskils {ov 


100% GREATER TENSILE and TEAR STRENGTH 


ati § ‘SILICOL’”* SILICONE 








RUBBER SHEET 


FIBRE GLASS 
OR NYLON FIBRE 





“Silicol” Rubber Sheet thus strengthened pro- 
vides the extra “toughness” desired by design 
engineers for rubber components subject to 
severe stress-strain forces... PLUS resistance 
to temperature extremes, and the many other 
chemical and physical properties naturally in- 
herent in silicone rubber. “Silicol” reinforced 
sheet is available for custom compounding, 
molding, and die cutting by Colonial, and may 
also be obtained for die cutting and fabricating 
in your own plant. 


Whatever the requirement .. . electrical insula- 
tion, diaphragms, gaskets...if high tear and 
tensile strength is required, reinforced “Silicol” 
can meet the most rigid specification. Send 
pertinent details and prints with your inquiry. 
Analysis and recommendations will be returned 
promptly, together with information on Colonial 
Rubber Co., and its ability to serve you quickly 
and economically. 








WRITE FOR 
OUR BROCHURE 


Colonial rusBer COMPANY 


AXminster 6-9611 


1743A-3 


706 Oakwood Street 
RAVENNA, OHIO 


*Reg. T.M. Colonial Rubber Co. 
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TECHNICAL PAPERS 


papers may be obtained by writing to 
Addresses follow last item. 


Copies of these 
technical society indicated. 


PREVENTION OF CORROSION IN STEAM SYSTEMS 
UNDER CHANGING LOAD CONDITIONS; Marce! 
Stein, Illinois Institute of Technology, Chicago, Ill.; pre 


sented at The {mmerican Power Conference, 23rd Annual 
Meeting, Chicago, Ill 

An analysis of reasons for decreasing de-aeration effect 

at part load. On basis of heat and mass transfer con 

siderations, an actual de-aerator design is evaluated 
critically and design criteria are given for a de-aerator 
working well at all load levels. Prevention of corrosion 
in surge tanks and de-aerator receivers and the recipro 
cal effects of shutdown and operating-period corrosions 
are discussed. Prevention of shut-down corrosion in 


steam systems by means of physical methods rather 


than by additives is proposed 


DIMENSION- 
Myal, General 


THE GENERAL MOTORS COMFORT 
ING SYSTEM; I’. D. Kaptur, Jr., and M. ¢ 
Viotors Corp., Mich.: SAF No. 267B;: $0.75: to 


SAE members, $0.50 


Warre nN, 


Human engineering principles for automobile passenger 
compartments and the concept of dimensioning to the 
human are explained. Application of design limits to 
two- and three-dimensional tools and the comfort di 
mensioning practices followed by General Motors are 


reviewed along with car-checking procedures 


APPLICATIONS OF BACKSCATTER RADIATION TO 
NONDESTRUCTIVE TESTING; John H. Tolan, Lock- 
heed Aircraft Corp., Marietta, Ga.; presente d at the Second 
dnnual Symposium on Nondestructive Testing of Aircraft 


and Missile 
Southwest Research Institute 


> 


Copies available from R. B 


( om pone nis 
Wangler, 

\ general exploration of physical characteristics of 
backscatter measurement components. Components be 
source collimation, 


and back 
Data are 


ing investigated are source energy 


scattering angle, detector shape and location, 


scatter vield from different materials being 
collected to relate, in handbook form, the optimum a1 
rangement of system parameters for measurement of 
specific materials. Results to date indicate a sensitivity 
and resolution of location better than were expected 


originally. 


AUTOMATIC 
TARY AIRCRAFT; R. G 
Inc., Brooklyn, N. Y.; ASME No 
ASME members, $0.50 

A discussion of aircraft maintenance 


CHECKOUT EQUIPMENT ON MILI- 
Lohmann, PRD Electronics, 
60-WA-330; $1.00: to 


levels in which 
automatic checkout equipment functions. Criteria for 
choosing equipment, the tactical situation, time avail 
able for the maintenance task and the overall economy 
of automatic checkout for a weapon system are re 
viewed. Application of automatic checkout in the W2F 
1 and A2F-! is described in relation to levels of main 


tenance 
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WHICH DRIVE—ELECTRIC, MECHANICAL OR HY 
DRAULIC?; George W. Younkin, Giddings and Lewis Ma 
chine Tool Co., Fond du Lac, Wis {SME No. 61-MD-4 
$/; to ASME members, $0.50 
Comparative performance capabilities for electric, me 
chanical and hydraulic machine drives provide a means 
for the machine designer to select the most economical 
match of machine drive by its capabiliti to a ma 


chine by its requirements 


STRUCTURAL DESIGN FOR SAFETY IN HIGH-SPEED 
HYDROFOIL SHIPS; Richard G Merritt, Boeing 117 
Seattle, Wash.; SAF No 355B; $1; to SAI 


plane Co., 
members, $0.75 
Aspects of the structural design of a hydrotoil ship 
which affect integrity and safety. An attempt is mad 
to cover some phases not normally considered in the 


design of a conventional displacement ship 


ADVANCEMENTS IN SUBMERGED-ARC WELDING OF 
HIGH-IMPACT STEELS; R. A. Kubli and W. B. Sharav., 
Linde Co., New York, N. Y.; prese nied at the AWS 42nd 
{nnual Meeting and AIEI 


of papers prese nied avatlable in book form from 


Electric Welding Conference; 
whbstracts 
{fimerican Welding Society; $2 

How to obtain the best welds with high-impact values 
at 100,000-psi_ yield-strength levels. An investigation 
of results of developments on fused nonalloy-bearing 
fluxes or compositions for submerged-arc welding of 
alloy steels requiring good impact properties. Welding 
of T-l and HY-80 are particular examples. Actual ap 


plications are cited with operating data 


FACTORS IN JOINT DESIGN USING ADHESIVES FOR 
METAL BONDING; H. R. Butzlaff and K. F. Charter, 
1. O. Smith Corp., Wis.; ASME No. 61-MD-14; 


ISME members, $0.50 


Milwaukee, 
$/; to 

Factors leading to the selection of adhesives for bond 
Data 


represented by various graphs indicate which elements 


ing metal and limitations of these adhesives 


need to be known in most design problems. Factors 
are frequently different from those considered in de 


signing with nonorganic materials. 


PRESSURE-VESSEL DESIGN REQUIREMENTS IN THE 
FUTURE; W. B. Carlson, United Kingdom; presented at 
{WS 42nd Annual Meeting and AIEE Electric Welding 
Conference; abstracts of papers presented available in book 
Welding Society; $2 


form from {rnerican 


\ rational design procedure for pressure vessels is 
detailed to draw attention to alternate procedures and 
to review information which would be required for 
these procedures. Present-day simple forms of design 
code, based on conventional design stresses, will prob 
ably remain in use for some time. This does not pre 
clude formulation of more sophisticated codes intended 
to bring about more economic design of expensive 
vessels and to cater for designs and operating condi 


tions presently falling outside established codes 


The American Society of Mechanical Engineers, 29 W 
39th St., New York 18, N.Y 

{merican Welding Society, 33 W. 39th St., New York 18, 
N. } 

Illinois Institute of Technology, 35 W 
18, Till 

Society of Automotive Engineers, Inc., 
Neu York I7, \ } 

Southwest Research Institute, Box 


Tex 


33rd St., Chicago 
485 Lexington Ave., 
{ntonio 6, 


2296, San 
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MOTORS 
You're buying motors by the pound 


when price is the only consideration 





Automated production lines 
multiply the cost of motor failure 


duction rates up, delivering full rated horsepower under 
the toughest conditions... staying on the job with con- 
tinuous service. They have earned their reputation for 
proven dependability. 


Next time you buy motors, check beyond the purchase 
price. Make sure that you get all the performance you 
need—with motors that will do the job. 


Wagner motors have been getting the job done for more 
than 65 years. Your Wagner Sales Engineer will be glad 
to show you why. Call him for an analysis of your next 
motor application, be it for plant or product. 


Automated production lines can’t afford motor drives 
selected on the basis of price alone. For when a group 
of machines are linked in series, with each dependent 
on the preceding machine to supply it, a motor failure 
in the line quickly multiplies the cost of downtime. 


Wagner® totally-enclosed, fan-cooled Type EP and JP 
motors are perfect power packages for automated lines. 
They are completely protected against dust, abrasives, 
fumes, steel chips, or filings. Both ends of these motors 
have running shaft seals to keep their heavy-duty bear- 
ings clean. These Wagner motors will keep your pro- 


Branches and Distributors in all Principal Cities 


Wagner Electric Corporation 


6487 PLYMOUTH AVENUE, ST.LOUIS 33, MISSOURI 
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BREAKTHROUGH IN 
PRESSURE SWITCH ACCURACY 


at reduced prices 


The high accuracy associated with instruments costing several hundred 
dollars is now obtainable with new Barksdale pressure switches at a 
retail cost of $19.00 to $30.00. Accuracy of +0.5% is guaranteed and 
* 0.2% accuracy can be supplied when required. Substantial price re- 
duction is accomplished by use of erector set design and a major invest- 
ment in production tooling. A wide choice of ‘tailored to the job” features 
meets your specification requirements exactly, 


| ADJUSTMENT 


- 


= 






INSTRUMENT 
LEAKPROOF QUALITY 
WELDED —=3 | SNAP ACTION 
DIAPHRAGM SWITCHES 


THESE POINTS ARE IMPORTANT 


WE BUILD IN WE DON’T USE 


EXTREME ACCURACY LINKAGES & 
and DEPENDABILITY BEARINGS 
maintained during which, as they wear, 
operating life due to as make the setting of the 
direct acting design pressure switch drift. 


PERATION LIQUID SWITCHING 
IN ANY POSITION ELEMENTS 
which saves the installation — 


costs encountered in mount- which make the switch 
ing a switch that uses liquid difficult to mount and 
switching elements very critical to vibration. 


IMMUNITY ACCORDION 
TO VIBRATION BELLOWS 


you can mount the switch which make the 
directly on your vibrating pressure switch 
or moving equipment. sensitive to vibration. 





Ask for new 


PRESSURE SWITCM DIVISION catalog 
and 
handbook 


arksdale valves 


5125 Alcoa Avenue, Los Angeles 58, California 
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CONTROLS 


All-Hydraulic Gang Tamper Operates through 


Lars G. Soderholm, Midwest Editor 


[wo 18-hp gasoline engines drive two variable-vol 
ume pumps in a hydraulic system that drives a 
vehicle, operates and positions tamping heads, op 


erates rail clamps and lifts the vehicle by using two 


attached, large-diameter jacks. 


Phis multiple split-head tamper is unusual in that 
itis 100 percent hydraulically powered. Two 18-hp, 


four-cylinder, air-cooled gasoline engines each drive 


a 26-gpm variable-volume pump at 550 psi. 


Forward motion of the 6000-lb machine is through 


two constant-displacement, vane-type traction mo 
tors. These motors are controlled by a solenoid 
operated valve with a foot pedal connection. Speed 
range is infinitely variable through a 0- to 12-mph 
range. 

Each tamping head has four hydraulic guns in 
which a free-floating piston strikes the tool 1160 
times a minute as a pulsating hydraulic pressure ts 
applied. Pulsations are provided through a rotary 


valve that is driven from the motor fan shalt. 


To other half of hydraulic circuit 





TAMPING HEAD 


Actuating valve 














ee ee ee eee es ee ee ee H In line check 











Tip cylinders 



























Control valve 


Column cylinder 


HYD 


Clamping cylinder 


Air filters 


Clamping 
cylinder 





4-way valve 


4-way valve 





Jack cylinder 






Timer valve 









Stop valve 


Radiator 









Latch release 
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Variable-Volume Pumps 














-- a inches 


























3 inches | 


\ pantograph-type linkage, positioned _ hy- 
draulically, tilts the guns inward at a preset depth 
to tamp ballast below the rail. An adjustable tool 
angle, obtained through a hydraulic cylinder and 
a mechanical linkage, gives a choice of tamping 
patterns up to 18 inches on each side of the rail. 
Positions of the tamping heads on the column al- 
so can be adjusted as necessary. 

A pair of large hydraulic jacks swing out, one 
on each side of the machine, for lifting loads up 
to 25,000 Ib. Hydraulically operated rail clamps 
grip the rail and permit both machine and rail 
to be lifted as high as 24 inches above the rail 
base. 

The “Oct-A-Gun” gang tamper is made by Ra- 


cine Hydraulics & Machinery, Inc., Racine, Wis 
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Years of processing rubber parts enable Garlock to 


practically “thread the needle” with accuracy to meet your 


size and tolerance requirements, 


When 
you need 
intricate 


MOLDED AND 
EXTRUDED RUBBER 
PARTS 


..- depend on Garlock to meet your requirements with 
utmost precision. No design is too complex, no size 
too small, no tolerance too exact for the unmatched 
combination of Garlock experience, skill and pro- 
duction equipment. The minute your specifications 
are received, Garlock ‘‘know-how” goes to work 
... selecting and compounding the right combina- 
tion of basic materials . . . making the die or mold 
to exact tolerances . .. insuring the excellence of 
the finished part through twenty exacting tests and 
controlled quality during development and produc- 
tion. 

Choose from a wide variety of rubbers, each carefully 
chosen and processed to meet your exacting needs. 
SBR for general use .. . Natural Rubber for high 


GAR L O C KE 





tensile strength . . . Neoprene for oil and abrasion 
resistance . . . Silicone Rubber for high and low 
temperature service ... Viton* Rubber for extreme 
temperature and solvent resistance... Nitrile and 
Butyl compounds where their special qualities are 
required. Your Garlock representative is fully 
qualified to assist you in selecting the proper 
material. Call him at the nearest of the 26 Garlock 
sales offices and warehouses. Or, write for Catalog 
AD-167, Garlock Ine., Palmyra, N. Y. 

Canadian Div.: Garlock of Canada Ltd. Plastics Div.: 
United States Gasket Company. Order from the 
complete line of quality Garlock products... Pack- 
ings, Gaskets, Seals, Molded and Extruded Rub- 


ber, Plastic Stock and Parts. *Du Pont Trademark 


Circle 57 on Reader-Service Card for more information 


















































including important advances 
in military defense 


Yes, paper defenses against a war of 
stealthy death! But papers with peace- 
time uses too. Papers that sense air 
contamination... that w ring water and 
micron solids from aviation gasoline or 
natural gas lines that filter radio- 
active dusts, and wrap sensitive areas in 
the gas-proof, moisture-proof, mildew- 
proof security of 50% activated charcoal. 


Knowlton Specializes 
on the Advancing Edge of Progress 


Knowlton develops new papers for 
new uses ... from the idea through the 
prototype stage and the production runs! 
We offer manufacturing facilities for 
specialty papers requiring extremely 
close dimensional, chemical or physical 
limits and uniformity. Our entire 
energies are focused on the new, the 
different, the can’t-be-done jobs. In 
recent months, we have turned out 
papers that feature... 


High-pressure air flow 
High-temperature fluid flow 
High-uniformity chemical absorption 

High gas adsorption 

High-impregnation with organic solids 
High-sensitivity to air-borne contaminants 
High moisture resistance 

High linear and shear strength 
High abrasive resistance 
High-potential recombinations of 
mechanical and physical properties 


WRITE for a free copy of the 
booklet: Creative Imagination 
in the Development of Techni- 
cal and Industrial Papers", 


JAA 


Dept. 67, WATERTOWN, N.Y 
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Blow-Molder Releases 50-Lb Polyethylene Charge in 8 Sec 


MOLINE, ILI 


two separate mold areas alternately to produce 


\ blow-molding machine uses 


large blow-molded polyethylene parts. This huge 
machine has a single 8-1 2-inch-dia, 1800-lb-pei 
hour capacity extruder to feed two 12-inch dia a 
cumulators—each capable of holding 50 Ib of ma 
terial with 0.95 density. Pressure in the accumu 
lator then discharges the plastic at a rate of 6-3 4 
lb per sec between the mold halves where the part 
is formed. 

Each mold area consists of a stationary mold 
half and a movable mold half, both mounted on 
50- by 50-inch square platens. The machine has 
a maximum clamp stroke of 30 inches and a ca 
pacity of 80 tons. As each mold section opens and 
closes, a movable carriage on which the accumu 
lator cylinder assemblies, die head, knife and noz 
zle cylinder are mounted maintains its position 
directly in the middle of the two mold halves. 


This is done through a rack and pinion arrange 
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ment so the carriage, moving on recirculat 
ing roller bearings, travels at exactly halt 


the speed of the moving mold half. 


In operation the extruder feeds heated 
plastic into the accumulators through swivel 
connections. In the accumulators pressure is 
developed to extrude a hollow tube of plas 
tic through the die head and between the 
die halves. The die or mold closes on the 
plastic tube, sealing the ends. An air nozzle 
then extends down into the mold and blows 
the polyethylene out against the chilled 


mold sides where it hardens. 


Because blow molding does not require 
the high pressures of injection molding, 
mold costs are much less and the parts can 
be produced much cheaper. The technology 
of molding large shapes has been slow, 
primarily because the lack of satisfactory ma 
terial. Linear high-density polyethylene 
proved ideal and further material improve 
ment has resulted from experimental work 
on this equipment. So far, a 90-gal container 
and liners for 55-gal steel drums and 40-gal 
water softener tanks indicate the size range 


of items that can be molded in this machine. 


Ihe blow molder was designed by Wil 
liams-White & Co., for the Plasticon Corp., 
Rock Island, Il. 


LAs:S 
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DYNAMIC BALANCING 
ELIMINATES CLUTCH VIBRATION 
assures you smooth, enduring clutch performance 


Rockford Clutches are vibration free... 
This means your on and off-highway 
vehicles or industrial machinery 

get extra-long clutch life, top 
power from your engines and ex- 
tremely smooth engagements. 
Rockford eliminates vibration 

by dynamically and statically 
balancing each clutch. Above, 

a Rockford man spins a clutch 

on aspecial balancing machine. 

He then views electronic scope 

for vibrational-blips and removes 


heavy spots to insure perfect balance. 
Clutch vibration can ruin bearings 

. crack housings . . . damage 
crankshafts or other essential com- 
ponents. Consider the operator 

of your equipment . . . freedom 

from vibration means quite a bit 

to him, too. No uncomfortable 
nerve-jangling work here. Yes, qual- 

ity construction is Rockford’s key to 
efficient clutch reliability. Rockford 
offers a wide range of power controls. 
Write today for illustrated brochure. 


ROCKFORD CLUTCH BW pIMsion 


1209 WINDSOR ROAD, ROCKFORD, ILLINOIS 
Export Sales Borg-Warner International * 36 So. Wabash, Chicago, Ill. (Rau 
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IDEAS IN THE NEWS 


e INTENTIONAL BACKLASH BETWEEN 
HELICAL GEARS in a time-delay relay is 


PPS” \ OV 
THERMOSTATIC . ~\ S | utilized for “clutch” action. The resulting sys- 
WEVA WANS ; Y tem provides reliable performance with few 
BIMETAL ASS and simple components. 
——_ ‘ ‘ 
rt \ helical drive gear on the synchronous mo- 


ACTUATES ANOTHER tor shaft engages a helical gear on the inter- 
PRECISION PRODUCT... mediate shaft. Sufficient backlash allows the 


latter to pivot without binding the gears. 


When the relay is actuated, a solenoid pulls 







THERMOSTAT on the “UU” bracket holding the intermediate 
shaft. As a result, the small “clutch” gear at 
the upper end of the intermediate shaft en- 


gages the drive gear for the time-delaved disc. 









\ return spring disengages the “clutch” geat 








after the solenoid has been de-energized. 


C 
AUTOMATIC 


Alkan and Sinay Co., Paris, France, designed 








and manufactured the unit. G.B.B. 


PINS on time-delay disc are set for desired delay be- 
tween solenoid actuation and switch operation. Motor, 
solenoid and switch can be connected in various ways 


to conform with circuit requirements. Time delays be- 





























tween | sec and 18 min, depending on gear ratios used, 
/ 7 : : : Synchronous 
are available with claimed accuracy of 2 percent. Relay motor 












A product of 


HOLLEY CARBURETOR CO. 
WARREN, MICHIGAN 


Helical gears with 
intentional backlash 


measures 2 by 2 by 5 inches. 


Cold-weather starts—or non-starts— were once the bane of every 
motorist’s existence. The attendant stalling and loss of power due to 
cold-impaired carburation are now a thing of the past, thanks to the 
efficient Holley Automatic Choke. A properly running engine, equipped 
with the famous Holley Carburetor and Automatic Choke, will start 
quickly, positively in the coldest weather. Here’s how: 


The thermostat is a bimetal coil which — when cold — closes the car- 
buretor choke plate to allow a “rich” concentration of fuel to enter 
the combustion chamber. In starting, manifold vacuum is applied to the 
piston and lever assembly, which attempts to open the choke plate. 
The cold bimetal resists this motion, at the same time allowing the 
choke plate to open slightly; admitting only enough air to keep the 
engine running. As engine heat is generated, it causes the thermostat 
coil to relax and open the choke plate further and further till operating 
temperature is attained, at which time the choke plate is fully open. 


FROM 


Wlhetron 


BANTAM SPEED CHANGERS 


RATIOS: 646 from 1:1 to 85184:1 
HORSEPOWER: 0.1 maximum 

TORQUE: 130 oz-in 

SPEED: 10,000 RPM maximum 
BACKLASH: 15’ maximum (Series 11) 
WEIGHT: 16 to 45 oz depending upon ratio 
BEARINGS: double, heavy-duty ball 
DELIVERY: 10 days 


A PART OR A PACKAGE 


Bantam speed changers are only one product in Metron’s com- 
plete line of small speed changing components. Call on our egni- 
neers for design help with your speed changing or control problems. 
Tell us what results you’re after—what your inputs and loads are. 
We'll come up with an output package to do the job efficiently and 


; Ww M CHACE co economically. Send your prints today! 
Thermostatic Bimetal | eee a ee ee en rm 


1612 BEARD AVE., DETROIT 9, MICH. sietiiaegicisi 


















The actuating element —“thermostat”— is a coil of precision Chace 
Thermostatic Bimetal produced to Holley’s exact specifications. The 
result is a device which will perform this important function every 
time the car’s engine is started. That’s dependability; the dependability 
Chace has developed in more than a third of a century of specializing 
in the manufacture of one product: precision Thermostatic Bimetal 
produced to specifications. Chace Thermostatic Bimetal is known the 
world over by companies large and small, who know that when they 
specify Chace, they also specify dependability. 


Sead Now For Our Hew” Information Sooklet’ / 


It contains many well illustrated pages of valuable design data and 
examples of successful applications of bimetal! More than 40 types of 
Chace Thermostatic Bimetal are available in coils, strips and completely 
fabricated elements of your design. 
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e ONE-MM OD THERMOCOUPLE is used in 
the Daimler-Benz laboratories, Stuttgart-U ntertuerk 
heim, Germany, for measurement of valve tem- 
peratures in automotive engines. Thermocouple 
wires are all chrome-alumel. The heat-resistant steel 
tubes support the 20.l-mm diameter wires embedded 
in magnesium oxide. The thermocouple is small 
enough not to distort normal temperature patterns 
and strong enough to survive high acceleration in 
temperatures. Semi-elastic mounting of leads with 
“Araldit’’ epoxy binder absorbs the effect of high 
accelerations on the connecting wires. 

The thermocouple is seated in the valve-stem 
groove, which is partly peened over. Three pins 
block rotation between stem, spring retainer, spring 
and spring seat. This reduces wire motion to the 
small-amplitude torsional movement of the valve 
spring. 


\s the top end of an overhead valve stem has a 


“Araldit'’ module 





HYDRO-LINE 


temperature which is neither known nor constant, 
the cold joint of the thermocouple has to be out 
side the engine. To avoid repeated and excessive 
bending of low fatigue-strength thermocouple wires, 
these are led up to the stem to a small connecting 
board on the spring retainer. The board has short 
wire posts of the same thermocouple material, to 
which both the wires from the thermocouple itsell 
and extension wires to the outside are attached. An 
epoxy module seals and holds the connections elas 
tically. From the board, extension wires run along 
the valve spring and out through the cylinder head. 
The wire bundle is attached to the spring by a 
shock-absorbing epoxy binder. 

The thermocouple was developed by NV Philips, 
Eindhoven, Netherlands; epoxy binders “Araldit” 
121IN and 121B are products of CIBA AB, Basel, 
Switzerland. 


KK.S. 


Leads from 


Connecting board. thermocouple 


Leads to sheath 


Locking pin 


~ 


Leadsto + 
Groove with outside 
thermocouple 


Sheath with 
wire bundle 





RESISTANCE... 


and cylinder life are increased by 
new chrome-plated barrel ID’s on 
Hydro-Line Series R2 cylinders. 
Hard chrome-plating resists scoring, 
even under critical side loads. 
Corrosion is eliminated, even where 
condensation is unusually severe. 


Laboratory endurance tests proved 


to us that these chrome-plated barrels 


designed into heavy-duty cylinder 
applications will decrease machine 
downtime and maintenance costs. 


Standard on Series R2 air cylinders to 


200 psi; hydraulic cylinders to 2500 
psi; bore sizes from 1!2” to 12” all 


ready for immediate delivery. See your 


Hydro-Line representative for details. 


CYLINDERS 


5603 PIKE ROAD, ROCKFORD, ILLINOIS, manufacturers of: high- and low-pressure hydraulic cylinders « heavy-duty air 
cylinders « boosters ¢ adjustable-stroke cylinders « dispensing cylinders e single-acting cylinders e rod end couplers 


Circle 62 on Reader-Service Card for more information 


DESIGN NEWS—JULY 7, 1961 


DESIGN 
"7:18 ae 


ee ee .-.- - INTO 
SMALL 
SPACE 


Available: 
2-3-4 Way 

4%” and 45” Sizes 
Dead Seal - 

» No lubrication 


. required. 


Model 250-4E2 
4" 4-Way 
Momentary Contact 


oy ! Ptumphney 
ELECTRIC 
VALVES 


SPECIFICATIONS 
(%"-4 Way) 

Pressure Range — 30-125 PSI 

Orifice Size —.250 

Shipping Weight—3 Ib. 4 oz. 

Dimensions — 4-5/16” x 4-1/4” x 2-3/8” 

80.04 C.F.M. @ 100 PS} 


EXCLUSIVE ELECTROPACT DESIGN 
(OFe)| ft ol ole) 41-Mesl-t-1 1-10 V1 -10-] I oh a lot- [1-16] 
Stroke (Sol.)—.022 Full 


#250-4E2 Momentary Contact | #250-4E] Maintained Contact 
Voltage 115V 60 cycle 

Inrush 0.165 _ 

Hold 0.136_ 

Other voltages available 


General Gas Light Company Box 2008, Kalamazoo, Mich. 
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PARCO PROBLEM PROBERS 
#? ACCURATE CUSTOM MOLDING 























Why gamble on the quality and accuracy of the custom molded 

rubber parts in your product design? Turn to a custom molder with 

a record of successfully producing such parts to the most rigid 
ees specifications. Turn to Parco.C) For many years Parco has been one 
of the nation’s major producers of accurate custom molded rubber components 
for aircraft, missiles and other military applications. The same high production 
standards, refined production techniques, quality controls, and experienced 
personnel are employed for all custom molded products.) Furnish your own 
tooling for these parts, or let Parco tooling engineers develop the tooling from 
your blueprints and specifications. In either case, feel assured of dimensional 
accuracy, guaranteed quality and prompt delivery. Custom molded parts can 
be produced to meet any existing specification requirements with total assurance 
of required operational characteristics. 













" ! 
lel | 
Send for @® ' 2100 Hyde Park Bivd. * Los Angeles 47, Calif 
‘ Please send the Parco O-Ring Data Chart to 





your latest #7. 
Parco Slide Rule gS | ame 
a=, 






COMPANY 





Plastic and Rubber Products Campany 
ei 2100 Hyde Park Boulevard 
Los Angeles 47, California ; city 





BUSINESS ADDRESS 








| ZONE STATE 
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e IN-CORE, 
FLUX MONITORING SYSTEM is in 


cluded among the safety svstems of the 


THERMAL NEUTRON 


Dresden Nuclear Power Station. 
are 16 assemblies, evenly distributed in 
the core of the reactor. Each assembly has 
lour detectors which are positioned re 
spectively on four horizontal planes in 
the core 

The assemblies are exposed LO boiling 
water at L000 psi pressure and 543F tem 
perature. The overall length of the as 
semblies exceeds 31 ft, vet each detector 
{ inch OD by 2-1/4 


inches long. Coaxial cable connects cable 


is relatively small, 


termination fitting to in-core ion cham 
ber. Both the sheath and center con 
ductor of the cable are 304 stainless steel. 
lis OD is 1 8 inch. Aluminum oxide is 
the insulation materia! 

Neutron sensitivity is provided by a 


uranium-aluminum alloy sleeve. With the 


SS 
>> 


IDEAS IN THE NEWS 


There 


THOMAS "all Metal” FLEXIBLE COUPLINGS ~ 


uranium content of the alloy fixed, the 
sensitivity of the chamber is a function 
only of the dimensions of the chamber 
and the gas pressure. The sensitivity ts 
independent of variations in the sleeve 
thickness as the laver is infinitely thick 
to fission products. 

Fuel rod closure welds join the major 
diameter of the detector to the upper end 
fitting and to the lower end evacuation 
tube. The stepped joint construction pro 
vides a symmetrical heat path from the 
joint. The taper between the evacuation 
tube and the major diameter of the de 
tector provides a smooth transition to 
minimize possibility of the assembly snag 
ging during its insertion or withdrawal. 

The In-Core lon Chamber is a design 
development of Atomic Powe) 


quip 
General Electric Co., San 


ment Dept., 
Jose, Calif 


E.W:S. 





Have No Wearing Parts - Withstand Impact 


For brute strength, reliability 
and protection of your machines 
Thomas Flexible Couplings, with 
their inherently correct princi- 
ple, have never been excelled. 
Over forty years of manufactur- 
ing couplings exclusively, based 
on this principle, assure a life- 
time of dependable service. 


THOMAS 


FLEXIBLE COUPLINGS 












UNDER LOAD and MISALIGNMENT 
only THOMAS FLEXIBLE COUPLINGS 


offer ali these advantages: 


@ Freedom from Backlash 
@ Torsional Rigidity @ Free End Float 
@ Smooth Continuous Drive with 
Constant Rotational Velocity 
@ Visual Inspection while in Operation 
@ Original Balance for Life 
@ Unaffected by High or Low 
Temperatures 
@ No Lubrication @ No Wearing Parts 
@ No Maintenance 


Write for Our New Engineering Catalog 60 


THOMAS FLEXIBLE COUPLING COMPANY 


WARREN, PENNSYLVANIA, U.S.A. 
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Upper end Electrode : Phaser ae beg Lower end HERE'S HELP 
WA! T \ ON DESIGN AND 
if 


| 9 — ——— med 3 PRODUCTION 
.~ Wy : PROBLEMS... 


Cable issveb ates ete U-AL liner electrode V/A inch Evacuation tube 


2-1/4 inch —— 


























ION CHAMBER has active length of one inch. lon col- 
lection volume is gas volume between inner cylinder and 
outer shell between two end insulators. Neutron sensitivity 
is provided by 0.007-inch uranium-aluminum alloy sleeve 
in chamber. Sleeve is formed from alloy ingot with 17 
percent fully enriched uranium by weight. Cast alloy is 
turned to final OD dimension and pressed into outer 
cylinder. ID is then reamed to finished size. After weld- 
ing, detector is evacuated through tube and _ pressurized 


with dry nitrogen gas before closing off tube. 


8 0.60 inch dia 


IN-CORE ION CHAMBER has volt- 
age applied to center conductor of 








cable which connects to center elec- 











trode of chamber. Signal is detected 


as voltage drop across precision re- | 








sistor in high-voltage lead. Ballast 

















resistor is included in each of high- 
voltage leads to individual chamber. 
In case of shorting of one cable or 





1.75inch 








one chamber, operation of remain- 
ing detectors is not affected. 


MODIFIED 


BAR X SEALS EVERYTHING BALLS 


AT TEMPERATURES FROM —400°F TO +1500° F! 
ANY FLUID—GAS—FUELS—WATER—LIQUID METALS— CRYOGENIC FLUIDS—CORROSIVE FLUIDS Vic nile sien Sk 
ANY SYSTEM—HYDRAULIC— PNEUMATIC — VACUUM — CRYOGENIC — NUCLEAR aith piala ax Scene 


IT SEALS IT SEALS IT SEALS _1T SEALS holes, counterbores, slots, 
grooves, undercuts, flats, 


stems, or any other second- 
operation work—of prac- 
tically any size or material 
—in experimental or mass- 
production quantities—re- 
lieving you of design 
limitations and production 
problems. May we quote 
on your requirements? 


SEAL HERE 


BAR-X-SIZES: 
DUAL-SEAL REDUNDANT DESIGN =, ARXSIZES. at kona 2Te 





VACUUM SYSTEMS DYNAMIC & STATIC APPLICATIONS 3” TO 12” SPECIAL ENVIRONMENTS STORAGE LIFE 


IT SEALS NO CATASTROPHIC FAILURES IT SEALS 
INFINITE STORAGE LIFE a eee ae ision balls of all work 
: nmoaine precision Daus Of a WwOrkK- 
a UNPRECEDENTED SERVICE LIFE able materials, including plastics, carbides, ceramics 
- Eliminates critical downtime @ Very high and very low pressure and special alloys—all sizes, standard and special— 
pow are Scant e a eee (nota ve & All-metal— from a handful to millions. BULLETIN BU-1 gives 
" , Symmetrical design details: includes s _ . . alls srials 
ails; s specs on stock balls of 8 materials. 
WRITE TODAY FOR THE FULL STORY! SALES ENGINEERS IN PRINCIPAL Cities. “0 DOWNTIME FROM SEAL FAILURE Write, phone or use the inquiry card—today. 


‘PUMPS 
IT SEALS 
| 4.4 
Wiggins Foie 
a yr GF <= a a) INDUSTRIAL TECTONICS, INC. 
ROCKET ENGINES 








: E. B. WIGGINS OIL TOOL CO., INC., Dept. C1 
NUCLEAR 3424 E. Olympic Blvd., Los Angeles 23, Calif. manufacturers of precision balls and bearings 
ENVIRONMENTS TWX 1403U, Phone AN 9-0181 i 
- BALL DIVISION | 3686 JACKSON RD., ANN ARBOR 1, MICHIGAN 
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FOR DEPENDABLE PROTECTION on all HYDRAULIC 


and other low pressure circulating systems 


Synclinal Sump Type 


Capacities: 
5—8—10—20—30—50—75 
and 100 G.P.M 


Pipe Sizes: 
44" —1" 11/4" —149” 
2”—2¥2” and 3” 


Connections: 
Coupling—Male Nipple 


By-pass Valve: 
Not Available 


Bonded Line Type 


Capacities: 
10—20—30—50 and 
75 G.P.M 

Pipe Sizes: 

1” —1%4”—142”—2” 
and 242” 

By-pass Valve: 
Available with or without 
Operating Pressure: 
Up to 250 p.s.i 
Operating 
Temperatures: 

Up to 300° F. 





| IMMEDIATE DELIVERY! | 





Synclinal Line Type 


Capacities: 
5—8—10—20—30—-50—75 
and 100 G.P.M 

Pipe Sizes: 

Ya" —1” —1¥%4”—-1 72” 
2”—2Y2” and 3” 

By-pass Valve: 

Not availabie 

Operating Pressures: 

Up to 80 p.s.i 


In-Line Filter 
Capacities: 

Up to 60 G.P.M 

Pipe Sizes: 

Hy” —1”—1%” and 142” 
at both inlet and outlet) 


By-pass Valve: 
Available with or without 


MARVEL ENGINEERING COMPANY 
7227 N. Hamlin Ave., Chicago 45, Ill. 


PHONE: Juniper 8-6023 


IDEAS IN 
THE NEWS 


e HIGH-TENSION VOLT 
AGE in a 


ignition system developed for 


new automobile 
racing purposes is produced 


by an electronic circuit. 


Basically, the system com 


prises an electromagnetic 
pickup associated with pole 
pieces attached to the engine 
flywheel, a trigger amplifier, 
a spark amplifier, a spark 
generator and a distributor. 


As the engine rotates, volt- 
Magnetic pickup 


with poles on flywheel 
Trigger amplifier 


. 
a. 


Spark generator 
Spark plugs 


age pulse is produced at the 


Complete Facilitios tor the 


manufacture of Special Headed and Threaded 
fasteners / from 1” to 60” in length in 
short or long runs 














U-BOLTS 
SPADE BOLTS 
THRU BOLTS 
HOOK BOLTS 

COLLARED RODS 





CHAIR and LADDER RODS 


Specialists in... 
KNURLING 
THREADING 





DRILLING 


HEADING 








Send drowings or blueprints for quotes and literature 
|| on10 ROD if 
- ) PRopucTS Cc 


20265 1st AVENUE e 








O., INC. 





BEREA, OHIO 


Write, wire, phone or use coupon for information on pic kup eae h time one of the 


[) Sump Type ) Hydraulic Oils 
[) Line Type C) Fire Resistant Fluids 
() In-Line ) Coolants or Lubricants 


| Company. ‘ ‘ P P 
aeons pole pieces passes within its Circle 69 on Reader-Service Card for more information 
| city field. This pulse is applied to 





the trigger amplifier, allow- 





ing current to flow through 
the primary windings of a 
The 
voltage pulse results in this 


trigger transformer. 


“switch” opening so that cur- 
rent flow through the pri- 
mary ceases. 


transfer 

Energy, released by the re- . 
sulting current collapse, in without 
duces a voltage in the — complicated 
wince 


transformer secondary 


ing. This, in turn, causes a gearing... 





current to flow in the base 


SIERRA MINIATURE MECHANICAL 


circuit of the spark genera- 
CHAIN AND SPROCKETS... 


PUSH-PULL CONTROLS 


Quality-Designed for Long Life 
Efficiency and Dependability 


Choose from a wide range of Advanced- 
Types. Expertly engineered in stainless steel, 
galvanized, or plastic tubing. Cast, stamped, 
aluminum or tenite knobs — durably plated 
in chrome, zinc, nickel or enamels 


tor. An associated transistor 


thereby becomes conducting, ; - 
; Provide precise, positive motion transfer 
through several planes simultaneously with 
no cable slippage...no complicated gearing. 
Unlimited center-to-center selection for min- 
iature and sub-miniature assemblies in servo 
systems, gyro systems, special cameras, 
electronic equipment, and small precision 
instruments. Less weight, cost, maintenance 


| 
flows in the | 
| 
| 
| 
| 
| 
: 
| —wider tolerances. Designed to operate 
| 
| 
| 
| 
i 
| 
| 


so that current 








NEW 
CATALOG 





LOCK TYPE primary winding of a high- 


RATCHET TYPE, 
HEATER AND 
DEFROSTER TYPE 


5 


voltage transformer. A regen- 


erative oscillation is initiat- 


ed, resulting in a rapid in- 


crease in primary current. 


Available as “Standards” or built to your specifications. . . : : 
his gives rise to an induced around minimum 7-tooth sprocket with root 
diameter of .250 inches. Chain pitch 

.1475 inches; Weight .45 oz. per lineal ft. 


Material: stainless steel, or other materials. 


Contains useful 
application data, 
specifications, 
tables on chain 
pitch and sprocket 
sizes, suggestions 
for calculating 
center-to-center 
distance. Write 
for yours today. 


voltage in the transformer 


WRITE TODAY for complete engineering data 
and selection information contained in catalog 


Since 1912 winding of over 


secondary 
20 kv which is applied to a 
distributor 


rotor arm. 


“4 ® ENGINEERING 
av COMPANY 


123 East Montecito ¢ Sierra Madre, California 


Regeneration ceases when 


the transformer is saturated 
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Call in a 


DU 
vom) 


for expert 
advice on 
mechanical 
sealing... ( 


Sales and 
Service is 
Nation-wide 


Mechanical sealing service 
at its best! Fifty-six trained 
men working out of thirty area 
offices offer assistance in 
meeting your sealing needs. 


DURAMETALLIC CORPORATION 
KALAMAZOO, MICHIGAN 
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COMPARISON OF SPARKING PERFORMANCE BETWEEN ELECTRONIC 
IGNITION SYSTEM AND CONVENTIONAL COIL IGNITION 


and the transistor again becomes noncon 
ducting. The complete regeneration cycle 
lasts less than 200 y»sec. With the cessation 
of the voltage pulses at the pickup, conduc 
tion again commences in the trigger ampli 
lier circuit in readiness for repetition of the 
cycle at the next pickup pulse. 

Developed by Joseph Lucas, Ltd., Bin 
mingham, England, the new system can pro 
vide a spark rate equivalent to an eight 
cylinder engine running at 15,000 rpm. 

R.W.E.M 


Meetings 


Pacific Palisades, 
Calif., Aug. 2-4 


SUMMER MEETING ON 
AEROSPACE APPLICA 
LIONS FOR HYDRAULIC 
FLUIDS TEST METHODS, 
American Society for Test 
ing Materials, Santa Ynez 
Inn 


Portland, Ore. 
Aug. 14-17 


NATIONAL WEST COAST 
MEETING, Society of Au 
tomotive Engineers, Shera 


ton Hotel 


Ann Arbor, Mich. CRYOGENIC ENGINEER 
Aug. 15-17 ING CONFERENCE, Uni 


versity of Michigan 


Cambridge, 


Aug. 21-23 


INTERNATIONAI HY 
PERSONICS CONFER 
ENCE, American Rocket 
Society, Massachusetts In 


stitute of Technology 


San Francisco, Calif. WESTERN ELECTRON 
ICS SHOW AND CONFER 


ENCE, Cow Palace 


Aug. 22-25 


Raleigh, N.C. JOIN] NUCLEAR IN 
Sept. 6-8 STRUMENTATION SYM 
POSIUM, Institute of Radio 
Engineers, Institute of Elec 
trical Engineers and Instru 
ment Society of America 
North Carolina State Col 


lege 


Los Angeles, Calif. ANNUAL MEETING, As 
Sept. 6-8 sociation for Computing 


Machinery Statler Hilton 


Hotel 
» 
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LONG LIFE, THOMSON “Snap-In”’ 
ihe “= i 8 ‘e 
. UL 


—BEARINGS of smooth, tough DuPont NYLON 


80 


Low Cost Low Cost Low Cost 
FLANGED Nyliner SLEEVE Nyliner DOUBLE-FLANGE Nyliner 


COST LESS to BUY 
COST LESS to INSTALL 
& ELIMINATE LUBRICATION 


Additional Benefits: 
LOW FRICTION 






































CLOSE FIT 
LONGER LIFE 
EASILY INSTALLED 
LESS SERVICING 
SELF-RETAINING 
RESIST CORROSION 


@ INSTANTLY REPLACEABLE 
RESIST POUNDOUT © RESIST ABRASION 

NO FRICTION OXIDATION © MINIMUM SPACE 

DAMP VIBRATION @ SILENT OPERATION 
OPERATE IN LIQUIDS © LIGHTEST WEIGHT 
NON-CONTAMINATING © REDUCED WEAR 


Engineered to Solve Problems .. . Improve Products .. . 
Reduce Costs! 


NYLINER Bearings are a highly engineered thin liner of DuPont Nylon, designed 
to bring bearing users the many benefits of Nylon as a bearing material by solv- 
ing most of the limitations surrounding its use. The compensation gap prin- 
ciple assures maintenance of diametral tolerances for precision applications. 


Seven Standard Types available from stock. Write for literature and name of 
your local representative who stocks NYLINER Bearings for immediate shipment. 






( NN THOMSON INDUSTRIES, Inc. 
DEPT. 2, MANHASSET, NEW YORK 


VS 


4 —Manufacturers of BALL BUSHINGS . . . the Ball Bearing for Linear 
Motions and 60 CASE... Hardened & Ground Steel Shafting 















THE JKT MV 


OF AN MF TWO-WAY LOCK NUT 


reveals why it can improve your product and simplify fastening 


DOUBLE CHAMFER... 
The Two-Way is always 
right side up. Ideal for 
hand or hopper feed. 


THREAD PROFILE... 


More care in tapping pro- 
duces threads that far 
exceed industry's minimal 
standards. 


THE “BUMP”... i THREAD 
DEFLECTION... 
Two-Way “Bump” pro- 
duces barely perceptible 
permits easy starts. Allows thread deflection that 
bolt end to be flush with, gives dependable locking 
or below, top of nut. torque. 


Puts the lock in the center 
of the nut. Does not affect 
top and bottom threads— 


HEX NUTS 


MF TWO-WAY 
LOCK NUTS 
AVAILABLE AS: 


q- 


Sizes: No. 6 thru 1%” 





ae Write for 
~ ; MacLean-Fogg 
CATALOG 
—or see 
it in Sweet's 


FLANGE NUTS, OPEN END 
All Sizes CAP NUTS 








? 


MacLean-Fogg Lock Nut Company 
5535 N. WOLCOTT AVENUE 
CHICAGO 40, ILLINOIS 
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INDEX OF ' 
NEW PRODUCTS 
AND LITERATURE 


NEW PRODUCTS 


MECHANICAL 


Actuators, electromechanical linear 
Brakes, fractional horsepower 
Couplings, bellows 

Drills, twist Roan een 

Fittings, high-pressure hose 
Handles, offset 

Regulators, miniature 

Shaft extensions, dual-purpose 
Transducers, miniature pressure .... 


Valves, interlock limit 


ELECTRICAL 


Connectors, microminiature 
Detectors, TO-18 GA. 

Rectifiers, silicon-controlled 
Terminals, quick-disconnect brush 


MATERIALS 


Extrusions, phenolic 

Insulation, silicone ea ear ations fe 
Laminates, copper-clad epoxy-paper 
Putties, metal repair 


EQUIPMENT 


Gages, miniature magnet 
Insertion/extraction tools 
Tachometers, miniature electronic 


PUMP 
DESIGN 
TRENDS 


ARTHUR A. NICHOLS 


NEW BUILT-IN PUMP 
PERFORMS WELL UNDER 
VARIABLE CONDITIONS 


&» The development of three matched 
Gerotor pump elements that can be 
designed right into any mechanism 
requiring a pumping function, offers 
important design and _ performance 
advantages. 


Ode 


~~ 
Fig. 1 Three Gerotor components permit pump to 
be ncorporated as integra part of housing or 
frame of mechan'sm elimincte need for purchase 
and mounting of separate, complete pump 
> The Gerotor 
pump is a posi- 
tive displace- 
ment type, de- 
livering a pre- 
determined 
amount of 
fluid in direct 
proportion to 
speed. It is a 
form of inter- 
nal gear pump 
— simple and ey 
compactin DISCHARGE CYCLE 
basic design, 
(has only two moving parts). It is 
lightweight, valveless, provides excep- 
tional performance and has low wear 
over a long service life. It is balanced 
and extremely quiet in operation. 


INTAKE CYCLE 


> Low relative speed and closely held 
clearances between the two Gerotor 
elements maintain high mechanical 
and volumetric efficiency. 


> Slow opening of the chamber as it 
traverses the large inlet and discharge 
ports results in avoidance of the sud- 
den shock, rapid pressure change and 
turbulence which, in other types of 
pumps, results in foaming and lowered 
efficiency. Thus, Gerotor pumps offer 
exceptionally good performance over 
a wide range of inlet pressures. 


e Gerotor Insert-Packages can be de- 
signed and mass-produced to deliver 
up to 100 gpm and 1,000 psi within a 
wide range of mechanism geometry. 
That’s because Gerotor pump capacity 
is a function of diameter, thickness, 
number of teeth and rpm of the two 
moving parts. These variables can be 
matched to just about any space re- 
striction and capacity requirement. 


e Technical data is available. Write: 


W.H. NICHOLS CO. 


Makers of Zenith Metering Pumps 
and the Nichols Milling Machine 
“the miller that uses its head”’. 


48 WOERD AVE., WALTHAM 54, MASS. 
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engineered to meet your needs 


Careful analysis and testing of your product together with 
experienced RAE Engineers is your assurance of the best 
motor for the job. RAE offers outstanding service and 
quality in a large variety of motors in voltages up to 250, 
and up to ¥g H.P. (higher for intermittent duty) with many 
gear head motor combinations. Let us put our years of 
motor building experience to work for you. 

Send for the ‘‘RAE"’ service sheet. 


' it will help you supply the data 
AC/DC Universal necessary for recommendations and 


DC Shunt wound prices. 


DC Series wound 
Rae MOTOR CORP. 


Box 518 © McHenry, Illinois 


DC Compound wound 

Gear Reduction Motors 
Governor Controlled Motors 
Motors for Rheostat Control 
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...an infinite variety of standard plastic parts 
available without tooling cost 


cover knobs 


appliance feet 


FREE 
CATALOG 
. 


HARRY DAVIES MOLDING CO. 


1428 N. Wells Street, Chicago, Ill samples 


on request 
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NEW LITERATURE 


MECHANICAL 


Locks, cam 

Selector, tap 

Tools and blanks, ceramic 
Valves, solenoid 
Washers, lock 


ELECTRICAL 


Instruments, radioactivity 
Tubes, electron 


MATERIALS 


Metals, expanded 
Titanium, sintered 


EQUIPMENT 


Devices, safety 
Photography, high-speed 


DESIGN AIDS 


Castings, precision investment 
Controls, special 

Controls, time 

Samples, tracing 


AMPCO...ONE-SOURCE SERVICE 


FROM RAW MATERIAL TO FINISHED PRODUCT 


Your Ampco 
field engineer has 


jo tte te grind 


— when it comes to 
copper-base alloys 


Ampco supplies them all — 
and in any form 
of production 


What does an alloy have to do 

for you? Resist wear, corrosion, 

impact, fatigue? Provide excel- 

lent bearing qualities? Retain 

physical characteristics at temper 

atures from 600°F down to -400°F? 

Should it be sand-cast, centrifugally- 

cast, shell-molded, precision-cast, 

forged, fabricated, or extruded? 

Sheet or plate? 

Whatever your design requires, your 

Ampco field engineer can help you. . . 

1. Select the best alloy, from more than 100 
Ampco copper-base alloys. 

2. Select the best, most economical form 
of production. 

Call in your Ampco field engineer. And 

write for Bulletin. 


AMPCO METAL, INC. Dept. 44-G, Milwaukee 1, Wisconsin 
West Coast Division: Huntington Park, California 
Southwest Division: Garland (Dallas County), Texas 


ly | Jeo 
Circle 90 on Reader-Service Card 


Use it as a hinge pin... 
SEL-LOK spring pin 


e Swift fastening—just drill and drive 


e Secure locking—won’t work loose despite 
shock or vibration 

e Eliminates costly tapping, reaming, peening, 
milling 


%. 
In leg-joint 
of ironing board 


. a 
a 2 jj 


e Can be reused repeatedly 


e 101 uses—as keys, cotter pins, axles, hinge 
pins, wrist pins, stop pins, pivots, etc. 


SeLt-Lok spring pins are available in 
carbon and corrosion-resistant steel 
(from Ye x %6 through 4 x 4 in.) and 
beryllium copper (%.6 x %6 through 4 
x 344 in.). See your SPS distributor or 
write for Bulletin 2670. 


ad 
On valve handle 


—s 


é 


—— 
\ 


VA 


In hinge 


INDUSTRIAL FASTENER Division $ 


JENKINTOWN 6, PENNSYLVANIA 
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Choose 

Mayline 

Drafting 
Equipment 


PARALLEL RULING STRAIGHTEDGE 


With Mayline drafting furni- 
ture and equipment you get 
quality workmanship and ma- 
terials, high performance, du 








rability, and pleasing appear- 
ance. All products discussed 
in Catalog 11. Write for your 
copy today. 


MAYLINE 
AaNITAVW 


PROFESSIONAL DRAWING KIT 


MAY LINE CO., INC. 
529 No. Commerce St. 


Sheboygart, Wisconsin 


MASTER TABLE 








MAYLINE 
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Send blueprint for 
shape required. Special 
tooling, first order only 
$9.75. 


Real time savers in 
production and mainte- 
nance. Used by thou- 
sands including 
America’s best known 
companies. More effi- 
cient, more convenient. 
Always available. Ideal 
for prototype. 


.005” thick 
(blue) 
PLASTIC 


FREE — Handy COLOR CHART, also 
samples and literature. Write today! 


o 6 OG ML 
THE AR'TUS corPoRATION 
201 S. Dean St. ° Englewood, New Jersey 
LOwell 7-0900 
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FASTENERS 


XN NUT 
Thread Sizes 
+ 6-32 to 


SP PIN 


Body Dia 
117 to .335 


SS SCREW 
Thread Sizes Thread Sizes 
+ 6-32 to ND NUT + 6-32 to 
¥-16 Thread Sizes ¥g-16 
6-32 to %-16 
If you do spotwelding you can attach OHIO Spot- 
weld Fasteners at the same time for faster, trouble- 
free assembly. 


Samples and information available upon request. 


SN NUT 





Primary Fastener in Fastener Assemblies 


FASTENERS 
THE OHIO NUT AND BOLT CO. 
29 FIRST STREET BEREA, OHIO 
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INDEX OF' 
ADVERTISERS 


Abart Gear and Machine Co. 

Acme Chain Corp. 

American Hoist & Derrick Co., 
Crosby-Laughlin Div. 

Ampco Metal, Inc. 

Artus Corp. 

Balcrank, Inc. 

Barksdale Valves, Pressure Switch Div. 

Beaver Precision Products, Inc. 

Bellows-Valvair . . 

Bendix Corp., Bendix Products Div. ..... 
Pacific Div. 

Breeze Corporations, Inc. 

Chace, W. M., Co. 

Chicago Lock Co. 

Chicago Rawhide Mfg. Co. .Back cover 

Chiksan Co., Subsidiary of Food Machinery & 
Chemical Corp. 

Chrysler Corp., Amplex Div. 

Clum Mfg. Co. 

Colonial Rubber Co. 

Commercial Cam & Machine Co. 

Connecticut Hard Rubber Co. 

Conoflow Corp. 

Cross Mfg. Co. 

Davies, Harry, Molding Co. 

Di-Acro Corp. 

Durametallic Corp. 

Eastern Industries, Inc. 

Edgewater Steel Co. .. 

Enjay Chemical Co., a Div. of 
Humble Oil & Refining Co. 

Enterprise Machine Parts Corp. 

Federal-Mogul Div., 
Federal-Mogul-Bower Bearings, Inc. 

Garlock Inc. 

Gast Mfg. Corp. 

Gates Rubber Co. 

General Controls Co. . Inside back cover 

Goodrich, B. F., Co., Rivnuts Div. 26 

Harrington & King Perforating Co., Inc 

Heiland Div., 
Minneapolis-Honeywell Regulator Co. 

Heinze Electric Co. 

Hexcel Products, Inc. 

Humphrey Products, Div. of 
General Gas Light Co. 

Hydro-Line Co. 

Illinois Tool Works, Fastex Works 

Industrial Tectonics, Inc. 

International Packings Corp. ....... 

Jackes-Evans Mfg. Co. 

Knowlton Bros., Inc. 

Leece-Neville Co. 


Lockheed Aircraft Corp., maid Div. 


Quick 
fasteners 
by FASTEX 


Lock tight with just a quarter turn! 


Choose from three types: 

© Q'-1 Fasteners for extreme loads 

© Q"-2 Fasteners for general industrial use 
® Q"-4 Fasteners for low-cost fastenings 


Write today for your free Quick Fast- 
ener booklet. Read about the advan- 
tages and applications of FASTEX® 
Quick Fasteners. Quick Fasteners are 
available in compliance with military 


spec. MIL-F-5591-A. 


FASTEX 

A i 

A DIVISION OF ILLINOIS TOOL WORKS . 
195 Algonquin Road, Des Plaines, Illinois 


In Canada: SHAKEPROOF /FASTEX 
Division of Canada Illinois Tools Ltd. 
Toronto, Ontario 
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VACUUM CONTROL TO .05 PSI 


Conoflow H-20VT Vacuum Regulator controls vacuum 
in low capacity systems. It is ideal for laboratory work 
and for test stands, especially where accurate simu- 
lation of high altitude conditions is required. Holds 
absolute pressure to as low as 1 inch +.05 inch 
mercury. Provides quick, easy adjustment on ‘“‘dead- 
end” or low flow service. 


Forged brass and Stainless steel construction; V4 inch 
NPT connections. Available from stock at $25.00. 
Quantity discounts. 


Write for Bulletin H. 


CONOFLOW CORPORATION 
FOREMOST IN FINAL CONTROL ELEMENTS 
2100 ARCH STREET, PHILADELPHIA 3, PA. 
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Lucas-Milhaupt 
DIEIPIEIN D)A\183 Engineering Co. .«, £e by 4 [| ." 
Maclean-Fogg Lock Nut eaver gd crews 
2 See re oO 
Marsh Instrument Co., Div. hel M li 85% 
p Mahon save 85% 
iaabing hidetetnn e. 54 2 e ¢ é 
‘ite ® 4M Orilling holes in 
Metron Instrument Co. .. 50 g 


of Colorado Oil & Gas 
So . 59 
Milsco Mfg. Co. 
Minneapolis-Honeywell b bd 
Regulator Co., rl ge eQams co UMHS 
Heiland Div. J 
Minnesota Rubber Co. .. 


New Departure, Div. of np 


General Motors Corp. 








THESE HANDS SENSE the mettle of materi- 
als . . . shape raw materials into 
hardworking, industrial hydraulic cyl- 
inders. Uncompromising skill and Nichols, W. H., Co. 
station-by-station inspection is your , 
guarantee of quality. CROSS cylinders ranscpeicesn tear aiege 
are designed and built to withstand Ohio Rod Products Co., 
severe pressures, corrosive atmos- Ohmite Mfg. Co. 
pheres, and violent stresses. Buy Plastic & Rubber 

Products Co. 


CROSS dependability! 
MANUFACTURING COMPANY Polar Ware Co. 
Post, Frederick, Co. 


Precision Rubber 














Inside front cover 













































































Lewis. Kansas / Phone EA 4-5525 

















CROSS Engineers Available to You for Free Consultation! Products Corp. 5 ihn a 
- 4-161 





Circle 83 on Reader-Service Card for more information Pure Carbon Co., | 
=i eae Rae Motor Corp. ....... 
' , Revcor, Inc. 
THREE SE RIES Robbins Aviation, Inc. 
Rockford Clutch Div., Close tolerance positioning of massive 114” capacity vertical and 
Borg-Warner Corp. .. 49 horizontal drill heads is accomplished with Beaver ground-thread 
Ruthman Machinery Co. . 60 ball screws in this new, numerically controlled drilling machine 
SF indhaititen. tne. first in the structural steel industry. 


Sierra Engineering Co. .. 54 








, 


Walter P. Hill, Inc., designed and built the machine 


Sigma Instruments, Inc. . 3 
9 for The R. C. Mahon Co., Structural Steel Division 


South Chester Corp., 


Vecule Udlues 


for every & Southco Div. 


In addition to the important drilling cost savings, it offers repeat- 
ability in hole pattern accuracy within +.005” as compared with 
1g” by conventional methods and eliminates costly hole ream- 


Southwest Products Co. . 11 


service Speer Carbon Co 


Now—with the addition of a 316 
stainless steel series—you have a 
Marsh Needle Valve for almost 
any purpose or service. Full 
range of sizes and_ patterns. 
Wide range of pressures and 
temperatures. All are machined 
from solid bar stock. All have 
precision ground stems for close 
regulation—tight shut-off. All 
have “Marpak” moulded pack- 
ing; Teflon in stainless steel 


Standard Pressed Steel Co. 
Industrial Fastener 


Thomas Flexible 
Coupling Co. 

Thomson Industries, Inc. . 

Tomkins-Johnson Co. ... 

Torrington Co. 

Tuthill Pump Co. 


ing in final assembly. 


If you are considering data control, Beaver ball screws will 
give you the power efficiency, positioning control and compact- 
ness you need. Our engineers will be glad to work with you 
just as they did, in this case, with the Walter P. Hill designers. 


valves. i. Union Steel Products Co. 28 
Ask for bulletins covering full line. U. S. Stoneware Co. ... 33 


MARSH INSTRUMENT COMPANY Wnenn Seaducte Ca. tne. . 24 
Dept. 38, Skokie, Ill. : 


jy eaver 
_ “Ul Drecision 
Division of Colorado Oil and Gas Corporation Viking Pump Co. : ‘ ’ i 4 | re | 
arepieder sss nh Co earn pac vit . 45 ‘ ‘ t] ro ucts 


St., Edmonton, Alberta, Canada. Houston Branch Plant Wagner Electric Corp. oe INC. 
1121 Rockwell St., Sect. 15, Houston, Texas. Eastern : 4 Wi . E B e 
Seaboard Warehouse: Marsh Instrument Company, IggINs, ° "7 

1209 Anderson Ave., Fort Lee, N. J. 416 STAINLESS STEEL Oil Too! Co.. Inc 53 CLAWSON, MICH. 
oy © * a 
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put PAEINZE in your designs 





UNITIZED 
BLOWER 
HOUSING 


The new single unitized hous- 
ing construction on Heinze D 
Sub-Fractional Horsepower 
Blowers provides more rugged 
durability; more efficient air de- 
livery; reduced service costs; and 
a lower selling price due to lower 
manufacturing costs. 

Housing is CRS with baked 
enamel finish. Blower is stronger 
for rough usage yet inner as- 
sembly is easily accessible for 
servicing. 

Blowers are powered by Type 
D 2 pole shaded pole induction 
motors, 115 V AC, 60 cycle. 
Single unit delivers up to 60 cfm, 
double unit 120 cfm. 

Send coupon for catalog. 









ELECTRIC COMPANY 
685 Lawrence Street 
Lowell, Massachusetts 


Sub-Fractional Horsepower Motors and Blowers 









HEINZE ELECTRIC COMPANY 
685 Lawrence Street, Dept. DN 
Lowell, Massachusetts 










Please send catalog on Heinze Sub-Fractional Horse- 
power Motors and Blowers. 





CC: (tncvctieitsapenseeinesseaucnsoee 





Company....... 





EE Es os suas kakoebend pendiwas cebee dakar 






Sr Py do eh caskadiateusescsnees 
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PLANS AND 


CROSS-SECTIONS 


Show Me the Way to Go Home! 


The ancient mystery of how homing 


pigeons manage to navigate over unfa 
miliar territory and find their way home 
has attracted Navy interest 

The Office of Naval Research is using 
a new system that makes it possible, for 
the first time, to track a pigeon during 
the entire flight. The equipment got its 
first trial when a pigeon was tracked dun 
ing a 20-mile jaunt to its home in the 
Philadelphia area. It carried a tiny power 
ful radio transmitter, weighing less than 
an ounce, on its back. Attached to the 
transmitter was a 40-inch antenna, trail 
ing behind the bird and partially encased 


in a glass fiber rod. 








\ beacon receiver designed to operat 
with the transmitter can pick up the sig 
nal from any direction over a 20-mile 
range. Two receiving stations were set up 
along the probable flight path to record 
directional information at exact prede 
termined time intervals. American Elec 
tronic Laboratories developed the system 


for the Navy. 


Shock Treatment Changes Graphite’s Personality 


Diamonds have been formed artificially 
by an explosive shock moving through a 
tiny pile of graphite. 

Although not the ring type, the dia- 
monds were still the first ever produced 
by a shock wave. The black diamonds 
sprang into existence when a 1-lb ex- 
plosive charge was set off, driving a split 
second shock wave into a graphite con 
tainer with a force of about 3,000,000 psi. 

Purpose of the experiment was “to 


study the effects of explosive shocks on 


various minerals”, but the experimenters, 
Dr. P. S. DeCarli of the Stanford Re 
search Institute and Dr. J]. C. Jamieson 
of the University of Chicago, do not over 
look the fact that this may be a new way 
industrial dia 


of creating man-made 


monds. The experiments also uninten 


tionally demonstrated that diamonds 


found in some meteorites could have 


formed under high pressure when a me 


teorite slams into the earth. 


To counteract floods and erosion, the Chinese claim to have built 


15,000,000 dams, drilled 41,000,000 wells and moved enough dirt 


one-tenth of this is true, it is still a fantastic 


and sand to build 450,000,000 Panama Canals since 1952. “If only 


figure,” according 


to Dr. G. Borgstrom of Michigan State University. 







—— ye He pointed out that millions of Chinese have been moved to 
Ss west and northwest China, Tibet and Sinkiang on land that had 
= = 

== been pasture for thousands of years. 

— =>. ‘ : : vi ° ‘ . 

— age It is likely,” he said, “that the Chinese used 
Cc J 










water downstream.” Dr. 


this manpower to build dams and plow pasture. 
If they did, evaporation and moisture demands 


of new crops could have resulted in a loss of 


Borgstrom noted that 


the severe food shortage the Chinese blame on 
natural disasters could well be aided by a some 


what misguided policy on technological advances. 
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Always 


FIRST! 


in their field... 


Gusner 


COOLANT PUMPS 


The original motor driven 
centrifugal machine tool 
coolant pumps. 


Fist recision made dy- 


namically balanced coolant 
pumps — comparable in 
workmanship to the ma- 
chine tools they serve. 


Finst ball-bearing pre- 


lubricated coolant pumps 
requiring no seals .. . no 
priming ... minimum 
maintenance. 


Fist with split-second 


coolant flow from the mo- 
ment that the machine is 
turned on. 
















































Follow the leading machine 
tool builders .. . specify 
Gusher Coolant Pumps on 
your machines. 


Write for 
free catalog 














MACHINERY CO. 
1804 Reading Rd., Cincinnati, Ohio 


Circle 87 on Reader-Service Card 


7, eee 





(Do not abbreviate) 
Name 

151 152 153 
156 157 158 
161 162 163 Company 
166 167 168 
171 172 173 Division 
176 177 178 
181 182 183 
186 187 188 City. _ fe a 
191 192 193 


196 197 198 Design News, July 7, 1961 
s01 202 This Card Good Until 
206 207 September 11, 1961 


Title 


Address : : ; Pe ee 


LITERATURE (C | would like to receive Design News regularly 


[] Employment ads—please give home address 


EMPLOYMENT ADS 


526 527 528 529 530 546 547 548 549 550 
531 532 533 534 535 551 552 553 554 555 
536 537 538 539 540 556 557 558 559 560 
541 542 543 544 545 561 562 563 564 565 


> 
< 
OQ 
O 
_— 
QO 
CZ 
< 
U 
Lu 
ak. 
— 
= 
< 
= 





Will Be Paid Postage Stamp 
b Necessary 

y If Mailed in the 

Addressee United States 


Reader-Service Department 


Design News 
ENGLEWOOD, COLORADO 








DESIGN NEWS 


NB P| BPA| 


SALES OFFICES 


BOSTON: H. W. James, 520 Boylston St., 
Suite 303, Boston 16, Mass. COmmonwealth 
6-2310. 


CHICAGO: R. E. Hall, Jr., E. G. Kebler, 
H. J. Stouffer, G. H. Hale, 20 N. Wacker 
Drive, Chicago 6, Illinois. CEntral 6-7883 


CLEVELAND: J. V. Carey, D. R. Buckner, 
11955 Shaker Blvd., Cleveland 20, Ohio. 
SWeetbriar 1-5414 


Pittsburgh District Office: F. K. Esherick, 
Jr., One Gateway Center, Pittsburgh 22, Pa 
ATlantic 1-8822. 


DENVER: Executive Offices, 3375 S. Bannock 
St., Englewood, Colo. SUnset 9-0571. 


DETROIT: J. V. Carey, M. R. MacGuidwin, 
19600 W. McNichols Rd., Detroit 19, Mich. 
KEnwood 7-3740. 


LOS ANGELES: R. C. Wynkoop, A. H. Parkes, 
6399 Wilshire Blvd., Los Angeles 48, Calif. 
Olive 3-9720. 


NEW YORK: J. B. Gellatly, G. A. Reilly, 
R. M. Gainey, 60 E. 42nd St., New York 17, 
N. Y. YUkon 6-2030. 


PHILADELPHIA: W. M. Platt, T. L. Carey, 
6 Penn Center Plaza, Philadelphia 3, Pa. 
LOcust 3-0812. 


BUSINESS STAFF 


J. C. Crawford. . Manager of Sales Promotion 
R. W. Rice. . . Advertising Services Manager 
R. K. Kinnes. . Manager, Circulation Services 


3375 S$. Bannock St., Englewood, Colo. 


Published bi-weekly by Rogers Publishing 
Co., Inc., a Subsidiary of Cahners Publish- 
ing Co., Inc. Norman L. Cahners, Chairman 
of the Board; E. S. Safford, President; 
Saul Goldweitz, G. F. Taylor, Vice Presi- 
dents. Editorial, Advertising and Subscrip- 
tion Offices: 3375 S. Bannock. Englewood, 
Colo. Telephone: SUnset 9-0571. Printed at 
85 W. Harrison St., Chicago 5, Ill. Accepted 
as Controlled Circuiation Publication at 
Chicago, Illinois. Send form 3579 to sub- 
scription offices 

Circulated to design engineers in the 
U.S. original equipment manufacturing in- 
dustry—plants with more than 20 employees 
and which manufacture machinery or 
equipment of their own design. Design 
engineers responsible for specification of 
components, materials or engineering de- 
partment may receive DESIGN NEWS with- 
out charge. Written request on company 
letterhead required. Subscriptions to others 
in continental United States, $1 per copy, 
$20 per year. Please send requests for sub- 
scriptions and change of address to Circula- 
tion Manager, DESIGN NEWS, Englewood, 
Colorago 


KLIKSWITCH BY GENERAL CONTROLS 


Now Available through Authorized Distributors 


National distribution now is available for one of the most complete lines of precision snap action 
Switches built to industry standards. Select all your switch needs from a broad variety of 
precision engineered switches designed for exceptional repeat accuracy. Local authorized General 
Controls distributors provide prompt delivery of KLIKSWITCHES. Factory trained engineers in 
44 national branch offices are always ready to give you field assistance. 









TYPE S8 BASIC SMALL PRECISION KLIKSWITCHES 


AS 


TYPE S4 BASIC KLIKSWITCHES 





TYPE S610 ENCLOSED KLIKSWITCHES 





PIC 


Cy Manufacturers of Counters, Relays, Actators and Automatic Valves 
8] GENERAL CONTROLS AUTOMATION CONTROLS DIVISION 


8080 MCCORMICK BOULEVARD, SKOKIE. ILLINOIS - IRVING 86-2323 






For complete information check the yellow pages of your local directory for your 
nearest Authorized Distributor or General Controls Factory Branch Office. 


» 
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Specially compounded and molded parts gave this 
manufacturer the competitive edge he wanted! 


Hydro-Line Manufacturing Company posed this 
problem to C/R: produce an elastomer rod seal 
and dirt seal with the highest possible resistance 
to wear (equal or superior to Buna-N) — that will 
function dependably in air at temperatures ranging 
from —40° to 450° F. Further, the seals must be 
compatible with the widest range of industrial hy- 
draulic fluids. 

C/R? Sirvene engineers selected a fluoroelastomer 
as the base material. They specially compounded it, 
pigmented it to permit distinct color-coding, then 


molded the rod seal and auxiliary dirt seal you see 


above to precise tolerances. These seals have wear- 
resistance equal or superior to Buna-N. They have 
the highest continuous service temperature resis- 
tance of any elastomer on the market, and their 
compatibility will assure long service life in vir- 
tually all industrial applications. The manufacturer 


is able to standardize — safely and economically. 


Gi can do the same for you. We have the 


chniques, knowledge and facilities to help 


+ 
your product a competitive advantage 


immediate information or engineering 


CHICAGO RAWHIDE MANUFACTURING COMPANY 


SIRVENE DIVISION, 1211 ELSTON AVENUE * CHICAGO 22, ILLINOIS 


In Canada 
Export Sales 


©) R PRODUCTs; CR Shaft & End Face Sealse Sirvis-Conpor mechanical leather cups, 


packings, boots ¢ C R Non-metallic gears 


Circle 89 on Reader-Service Card for more information 
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